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NOTE: This gui de specification covers the

requi renents for providing, installing, adjusting,
and testing of fabric filter type dust collectors
(baghouses).

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Conment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
Techni cal Proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnitted as
a Criteria Change Request (CCR)

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R
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NOTE: The baghouse is intended to be used for flue
gas particulate renoval and collection associ ated
with coal fire boilers or incinerators. Coal fired
boil ers applicable to this specification are those
designed for pulverized coal firing, spreader
traveling grate stoker firing, chain traveling grate
stoker firing or underfeed stoker firing with
capacities rangi ng between 3.78 and 31.50 kil ogran
30, 000 and 250, 000 pounds of steam per second hour
Incinerators applicable to this specification are

t hose designed for burning wastes having firing
capacities between 454 kil ograns 1,000 pounds per
hour and 182 My 200 tons per day. For engineering
and desi gn assi stance on baghouses applied close to
or outside these capacities, contact:
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Commandi ng Officer (ESC Code 43)
NAVFAC Engi neering Service Center
560 Center Drive

Port Huenenme, CA 93043-4340

Tel ephone: (805) 982-4984

I ndi cate on drawi ngs who supplies conpressed air
cl eani ng and control system conponents, piping,
val ves, and fittings.

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

PART 1 GENERAL

1.1 REFERENCES

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

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 RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
t he i ssue dates.

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

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

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R 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 the
basi ¢ designation only.

Al R MOVEMENT AND CONTROL ASSOCI ATI ON | NTERNATI ONAL ( AMCA)
AMCA 201 (2002) Fans and Systens

AMCA 210 (2007) Laboratory Methods of Testing Fans
for Aerodynam c Perfornance Rating

AMCA 500-D (1998) Laboratory Methods of Testing
Danpers for Rating

AMCA 801 (2001) Industrial Process/Power Generation
Fans: Specification Guidelines

AMCA 802 (2002) Industrial Process/Power Generation
Fans: Establishing Perfornmance Using
Laborat ory Model s

AMCA 99 (2003) Standards Handbook
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ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM A

ASTM B

ASTM B

ASTM B

ASTM C

ASTM C

ASTM C

ASTM D

ASTM D

ASTM D

ASTM | NTERNATI ONAL ( ASTM

108

123/ A 123M

167

242/ A 242M

36/ A 36M

53/ A 53M

580/ A 580M

209

209M

443

533

592

612

1682

1777

2176

(2007) Standard Specification for Steel
Bar, Carbon and All oy, Cold-Finished

(2009) Standard Specification for Znc
(Hot-Di p Gal vani zed) Coatings on Iron and
Steel Products

(1999; R 2009) Standard Specification for
Stai nl ess and Heat - Resi sting

Chromi um Ni ckel Steel Plate, Sheet, and
Strip

(2004; R 2009) Standard Specification for
H gh-Strength Low Al l oy Structural Steel

(2008) Standard Specification for Carbon
Structural Steel

(2007) Standard Specification for Pipe,
Steel, Black and Hot-Di pped, Zinc- Coated,
Wl ded and Sean ess

(2008) Standard Specification for
Stainless Steel Wre

(2007) Standard Specification for Al um num
and Al unmi num Al |l oy Sheet and Pl ate

(2007) Standard Specification for Al um num
and Al um num Al l oy Sheet and Plate (Metric)

(2000; R 2009) Standard Specification for
Ni ckel - Chr oni um Mol ybdenum Col unbi um Al | oy
(UNS N06625) and

Ni ckel - Chr omi um Mol ybdenum Si licon Al l oy
(UNS N06219)* Pl ate, Sheet, and Strip

(2009) Standard Specification for Cal cium
Silicate Bl ock and Pipe Thermal Insulation

(2008a) Standard Specification for M neral
Fi ber Bl anket |nsul ation and Bl anket - Type
Pi pe Insul ati on (Metal - Mesh Covered)
(I'ndustrial Type)

(2009) M neral Fiber Block and Board
Thermal |nsul ation

(1964; R 1975el) Test for Breaking Load
and El ongation of Textile Fabrics

(1996; R 2007) Thi ckness of Textile
Materi al s

(1997a; R 2007) Fol di ng Endurance of Paper
by the MI.T. Tester

SECTION 23 51 43.03 20 Page 6



ASTM D 3775 (2008) warp End Count and Filling Pick
Count of Wbven Fabric

ASTM D 3776/ D 3776M (2009a) Mass Per Unit Area (Weight) of
Fabric

ASTM D 3887 (1996: R 2008) Standard Specification for
Tol erances for Knitted Fabrics

ASTM D 578 (2005) d ass Fiber Strands

ASTM D 737 (2004; R 2008el1) Air Perneability of

Textil e Fabrics

| NSTI TUTE OF CLEAN Al R COMPANI ES (| CAC)

| CAC F-2 (1972) Fundanentals of Fabric Collectors
and d ossary of Terns

| CAC F-3 (2003) Operation and Mintenance of Fabric
Filters

| CAC F-5 (1991) Types of Fabric Filters

I NSTI TUTE OF ELECTRI CAL AND ELECTRONI CS ENG NEERS (| EEE)
| EEE C37.90.1 (2002) Standard for Surge Wthstand
Capability (SWC) Tests for Relays and
Rel ay Systens Associated with Electric
Power Appar at us
NATI ONAL ASSOCI ATI ON OF ARCHI TECTURAL METAL MANUFACTURERS ( NAAMM)
NAAMM MBG 531 (2000) Metal Bar Grating Manual
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMAR)

NEMVA | CS 6 (1993; R 2001; R 2006) Standard for
Encl osures

SHEET METAL AND Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOC! ATI ON
( SMACNA)

SIVACNA 1793 (2003) Architectural Sheet Metal Mnual,
6th Edition

THE SOCI ETY FOR PROTECTI VE COATI NGS ( SSPC)
SSPC SP 6/ NACE No. 3 (2007) Commercial Blast O eaning
U. S. DEPARTMENT OF DEFENSE ( DOD)

M L-1-24092 (1993; Rev D; Supp 1) Insulating Varnishes
and Sol ventl ess Resins for Applications by
the Dip Process

M L-T-152 (2006; Rev B; Am 2; Notice 2; Notice 3)

Treatment, Mbisture and Fungus Resistant,
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of Conmuni cations, Electronic, and
Associ ated El ectrical Equi prent

M L-V-173 (Rev C, Am 2; CANC Notice 3) Varnish
Moi sture and Fungus Resistant (For
Treatnent of Conmuni cations, El ectronic,
and Associ at ed Equi prent)

U.S. ENVI RONVENTAL PROTECTI ON AGENCY ( EPA)

EPA AP-42 (1995) Conpilation of Air Pollution
Eni ssion Factors

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

FS TT-P-28 (Rev G Paint, Alum num Heat Resisting
(1200 Degrees F.)

U.S. NATI ONAL ARCHI VES AND RECCRDS ADM NI STRATI ON ( NARA)

40 CFR 60 St andards of Performance for New
Stationary Sources

1.2 QUALI TY ASSURANCE

Section 01 45 00.00 10 01 45 00.00 20 01 45 00.00 40 QUALI TY CONTROL,
applies to this section.

1.2.1 Experi ence

Manuf acturers and contractors shall have constructed not |ess than three
fabric filter type dust collectors (baghouses) of the type to be provided
in this contract collecting flyash produced by [pulverized coal fired
boilers] [[___ ] stoker fired boilers] [incinerators] and operating under
the follow ng conditions:

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Use plus or mnus 30 percent for inlet gas
vol unmes up to and including 23,595 L/s 50,000 acfm
and plus or nminus 10 percent for gas vol unes over
23,595 L/s 50,000 acfm.

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

a. Treating an inlet gas volune within plus or minus [__ ] percent
of the inlet gas volune specified in paragraph entitled "Design
Criteria.”

b. Operating in continuous duty, nornal naintenance downtine
i ncluded, for not less than two years at a mininumefficiency of
98 percent.

1.2.2 Model St udy

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 R R S R R R O

NOTE: Choose nodel dust which will follow
trajectories and depositions geonetrically sinilar
to those of the flyash characteristics as specified
in paragraph entitled "Design Criteria." Proper
scaling nust include centrifugal and gravity force
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effects. Refer to Electric Power Research Institute
Report C5-2427, Devel opnent of Cuidelines for

Opt i num Baghouse Fluid Dynam ¢ System Desi gn, June
1982. In this report, EPRI determned that finely
ground cork dust (200/0 nmesh) with a nmass nean

di ameter of 38.3 umeffectively sinmulates flyash

with a 24.4 um mass nean di aneter.
EIR IR R R R S I I I I IR I I I I I R R S I I IR I R I I IR I R R S I R I I I I R I S I b b I I b I b I b I b I b b b b b 3 I b I b b b I

Conduct a three-di mensi onal nodel study to anal yze and optim ze pressure

| osses, velocity profiles, and dust flow distribution through the baghouse
system Mddel shall represent the systemfromthe [air heater]
[economizer] [ ] outlet to the stack inlet, reduced to not |ess than

1: 100 1/8 scale. Construct nmodel fromtransparent thernoplastic;

di mensi onal tol erances shall be plus or mnus 1.50 nmr 1/16 inch. Perform
tests at 30, 50, 75, 100, and 125 percent of maximum continuous flow rating
using [ ]. Modify the nodel to mninmze system pressure |osses and to
provide uniform within plus or mnus 10 percent of the nean, gas flow and
dust flow distribution at baghouse inlet flange, inlet manifold, outlet
mani fol d, hoppers, and the inlet and outlet of each conpartment including
the bag region. Retest to prove mninum system pressure |osses, and
uniformgas flow and dust flow distribution. Notify Contracting Oficer or
desi gnated Governnent representative of test dates in witing no | ess than
15 worki ng days prior tests so that Contracting O ficer or designated
CGovernment representative may witness both tests.|ncorporate nodifications
into final design

. 2.3 Bag Fabric Guarantee
Prior to manufacturing bags, test finished material lots to ensure fabric
neets paragraph entitled "Design Criteria." Material |lot tests shal
i ncl ude:

a. Yarn weight: ASTM D 578

b. Perneability: ASTM D 737

c. Tensile strength: ASTM D 1682

d. Thickness: ASTM D 1777

e. MI.T. flex: ASTM D 2176

f. Count: ASTM D 3775

g. Fabric weight: ASTM D 3776/ D 3776M

h. Bursting strength: ASTM D 3887
.2.4 Bag Guar ant ee
Bags and hardware shall as specified in paragraph entitled "Design
Criteria" and paragraph entitled "Bags and Hardware," and shall be
guaranteed for two cal endar years fromstartup during which tinme bags which
have abrasions, holes or tears, and hardware which have corrosion, sharp
edges, bends, bad welds, or burrs shall be replaced free of charge to the
CGovernment. Danmage to bags and hardware due to obvi ous operator negligence

is not covered by this guarantee. Do not use spare bags and hardware as
repl acenents. Shoul d repl acenments exceed 10 percent in any conpartnent

SECTION 23 51 43.03 20 Page 9



during the two year period, replace bags and hardware in that conpartnent
free of charge to the Government. (Guarantee replacenent bags and hardware
for an additional two years.

1.2.5 Certificate
1.2.5.1 Certificate of Experience
| ncl ude:

a. List of not less than three baghouses at separate facilities
nmeeting the conditions as specified in paragraph entitled "Quality
Assur ance. "

b. Each installation owner's name, |ocation, point of contact for
operation and mai ntenance, address, and tel ephone nunber.

c. Date of owner's acceptance and startup of each installation

d. Baghouse design conditions at each installation: Inlet gas vol ung,
L/s acfm; inlet gas tenperature, degrees C degrees F; inlet dust
| oading, grans per liter grains per acf; efficiency, percent; and
net gas to cloth ratio, nm's fpmr

e. Baghouse actual operating conditions at each installation: Inlet
gas volune, L/s acfm; inlet gas tenperature, degrees C degrees F;
inl et dust |oading, grans per liter grains per acf; efficiency,
percent; and net gas to cloth ratio, nis fpmr

f. Type of [incinerator] [coal fire boiler] at each installation
1.2.5.2 Factory Test Conpletion Certification

Submit certificate of conpletion for factory tests on control circuits,
nechani cal draft equi pment, materials, and danpers except poppet danpers,
as required in paragraph entitled "Source Quality Control."

1.2.5.3 Baghouse I nstallation

Submit certification fromthe field representative that the baghouse has
been installed as recommended by the manufacturer.

1.2.6 Smoke Test

Prior to installing insulation, performsnoke tests on installed baghouse
[including pulse jet weather enclosure] to identify |eaks. Use forced

draft fan to pressurize baghouse. Notify Contracting Oficer or designated
CGovernment representative of test date in witing not |ess than 15 working
days prior test so that Contracting O ficer or designated Governnent
representative may witness test. Repair |eaks before installing insulation.

1.2.7 Particul ate Em ssions Test

R S I S S O S S R S I R R I S I I I R I I O
NOTE:
1. Emissions nust conply with local, state, and

federal standards for particulate and visible
em ssions. Note that conpliance with particul ate

SECTI ON 23 51 43.03 20 Page 10



em ssi on standards does not guarantee conpliance

wi th opacity standards; nor does conpliance with
federal or state standards guarantee conpliance wth
| ocal standards.

2. Opacity is influenced by particul ate size
distribution. For exanple, approximtely 25 percent
of the emi ssions fromstoker fired boilers are bel ow
10 microns, thus a visually acceptable stack may
result in a particul ate em ssions |oading of 0.09s
g/ 3 0.04 grains per cu ft. However, approximtely
45 percent of the enissions from pul verized coa
fired boilers are below 10 nicrons, thus a visually
acceptabl e stack may result in an em ssions | oadi ng
of 0.046 g/nm2 0.02 grains per cu ft.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Prior to baghouse acceptance, provide sinultaneous particul ate em ssions
tests at the baghouse inlet and at the baghouse outlet. Test to ensure
particul ate em ssions | oadi ngs does not exceed [__ ] gram per dry std
cubic meter grains per dry std cu ft when operating at maxi num conti nuous
flowrating and to ensure accuracy of inlet grain |oading estinmate.
Performthree tests using procedures and equi pnent as in 40 CFR 60,

EPA AP-42, Appendix A and local regulations. Operate the systemin
automatic without systemfailure or tripout, for 30 days prior to
performng tests. Notify Contracting Oficer or designated Governnent
representative of test date in witing not |less than 15 worki ng days prior
test so that Contracting O ficer or designated Governnent representative
may witness test. Should particulate enissions |oading exceed [ ] gram
per dry std cu neter grains per dry std cu ft, Contractor shall nodify
baghouse to neet emission linmts. Retest baghouse, free of charge to the
governnent, to provide conpliance with emssion l[imts.

1.3 SUBM TTALS

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

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submittals should be kept
to the mininumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
Quality Control system Only add a “G if the
subnmittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the

SECTION 23 51 43.03 20 Page 11



District OOfice); "AO" for Area Ofice; "RO' for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force

and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk bk b R IR R R O kO b S O R Rk Rk R ok O S O R R R Ik kS I O I b Rk R

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are [for Contractor Quality Control
approval .][for information only. When used, a designation follow ng the
"G' designation identifies the office that will review the subnmittal for
t he Gover nnent .] The followi ng shall be submitted in accordance with
Section 01 33 00 SUBM TTAL PROCEDURES:
SD- 02 Shop Drawi ngs
Dust col | ector system conponents
Dust col |l ector system | ayout
El ectrical and pneunmatic circuit diagrans
SD-06 Test Reports
Dust col |l ector nodel tests
Bag tests
Baghouse controls tests
Particul ate em ssions tests
Mechani cal draft equi pnent tests
Danper tests
Baghouse i nspection
SD-07 Certificates
Certificate of experience
Dust col | ector nodel study procedures
Particul ate eni ssions test procedures
Factory test conpletion certification
Baghouse installation
SD-10 Operation and Mai ntenance Data
Baghouse, Data Package 3

Instrunmentation and control systens, Data Package 3
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1

Bypass systen, Data Package 3
Danpers, Data Package 2

Fans, Data Package 3

Val ves, Data Package 2

Submt in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA. I nclude procedures for

a. Bag precoating.
b. Baghouse startup; initial and routine.

c. Baghouse shutdown; short duration, |ong duration, and
ener genci es.

4 DELI VERY AND STORAGE

Shi p equi pnent as shop wel ded, factory assenbl ed nodul es, except when

physi cal size, arrangenent, equipnent configuration, or shipping
limtations, nake the shipnent of assenbl ed equi pnent inpracticable. Do
not ship nodules with bags installed. Package bags separately to prevent
damage during shipping, handling, and during outdoor storage at the job
site. Handle, store, and protect equi pment and materials to prevent damage
before and during installation as recomrended by the manufacturer. Replace
damaged or defective itens free of charge to the Governnment. Describe
sectional shipnents in proposal, otherwise it shall be understood that

equi prent shall not require field assenbly. The manufacturer shall pay
field assenbly costs of sections, accessories, or appurtenances not |isted
in the proposal as requiring field assenbly.

.5 DESI GN CRI TERI A

.5.1 Detai | Draw ngs

ot ai n approval of dust collector nmodel tests prior drawing submittal.
Submit drawi ngs for dust collector system conponents, dust collector system
| ayout, and electrical and pneumatic circuit diagranms. For each conponent,
i ndi cate kind, size, design, arrangenent, assenbly, breakdown for shipnent,
and weight. Include |locations for external connections, controls, renote
control panels, anchorages, and supports. I|ndicate dinensions for

installation and correlation with other materials and equi pnent. | nclude
foundati on and | oadi ng information.

[1.5.2 Boi | er Data

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

NOTE: Sel ect this paragraph or the paragraph bel ow
entitled "Incinerator Data."

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

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 R R S R R R O

NOTE: Insert appropriate Section nunber and title
in the bl anks bel ow using format per UFC 1-300-02.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Desi gn baghouse(s) for operation with [nmanually] [automatically] controlled
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[boiler(s) specified in |
Model Nunmber [
[ pul verized coal fired boile

[ P ]

steam at |

kPa psi.

[ 11 kg/s | b/hr.
criteria. The standby fuel
a. Proximte analysis,

Mbi sture

Ash

Vol atile matter
Fi xed carbon
Tot al
Sul fur
Hi gher

b. Utimte analysis,

Moi st ure
Car bon
Hydr ogen
Sul fur

Ni t r ogen
Oxygen
Ash

Tot al

1[1.5.3 I nci nerator Data

]
(]

retort underfeed stoker fired boiler]
Boi | er gross heat
kW MBt u/ hr and boi |l er steam out put
Boi | er shall

is [

[boiler(s) manufactured by [
The boiler is a [new
[ ] grate spreader stoker fi
rated | kg/
input is expected t
is expected to be between []
burn coal neeting the follow

as received, percent by weight:

heati ng val ue,

Range

[ ]
[ 1]
[ ]

[ 1
100. 00

1]

1]

Bt u/ hr

as received, percent by weight:

Range

[ exi sting]

red boiler]
s | bs/ hr
0 be |

ng

EZE IR R R S R R R I I O R R R Ok S R R R R I R I R I O R I O

NOTE: Waste standard classifications are as foll ows:
Non- Mbi sture
conbusti bl e Cont ent Heat i ng
Solids (max. (nax. Val ue
Type Princi pl e Conponents percent) percent) (kJ/kg)
0 (Trash) H ghly conbusti bl e waste. 5 10 19, 805
Wyod, cardboard cartons,
paper, rubber, and plastic
scrap. Commercial and
i ndustrial sources
1 (Rubbi sh) Conbustible waste. Wod 10 25 15, 145
scraps, cardboard cartons,
paper, rags, and conbustible
floor sweepings. Donestic,
commercial, and industrial
sour ces.
*2 (Refuse) Rubbish and garbage. 7 50 10, 019
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Type

*3 (Gar bage)

*4 (Ani mal
sol i ds,

organi c

wast es)

Loose Paper
Loose Wod
Classified

Mat eri al

ash

anal ysis if avail abl e.

Type
0 (Trash)

1 (Rubbi sh)

*2 (Refuse)
*3 (Gar bage)

*4 (Ani mal
sol i ds,

organi c

wast es)
Loose Paper
Loose Wod
Classified

Mat eri al

Non- Moi st ure
combusti bl e Cont ent Heat i ng
Solids (max. (nax. Val ue
Princi pl e Conponents percent) percent) (kJ/kg)
Ani mal and veget abl e waste. 5 70 5825
Rest aurants, hotels, narkets,
institutional, comerci al
and industrial sources.
Car casses, organs, solid 5 85 2330
organi ¢ wastes. Hospital
| aboratory, abattoirs, aninal
pounds, and simlar sources.
-- -- -- 23, 300
-- -- -- 23, 300
Hi ghly conbusti bl e waste. -- -- 23, 300
Paper, cardboard cartons.
* Types 2, 3 and 4 are not suitable for baghouse applications. |nclude
Non- Moi st ure
conbusti bl e Cont ent Heat i ng
Solids (max. (nax. Val ue
Pri nci pl e Conponents percent) percent) (Btu/lb)
H ghly conbusti bl e waste. 5 10 8, 500
Wyod, cardboard cartons,
paper, rubber, and plastic
scrap. Commercial and
i ndustrial sources
Conmbusti bl e waste. Wod 10 25 6, 500
scraps, cardboard cartons,
paper, rags, and conbustible
fl oor sweepings. Donestic,
comercial, and industrial
sour ces.
Rubbi sh and gar bage. 7 50 4,300
Ani mal and veget abl e wast e. 5 70 2,500
Rest aurants, hotels, narkets,
institutional, comerci al
and industrial sources.
Car casses, organs, solid 5 85 1, 000
organi ¢ wastes. Hospital
| aboratory, abattoirs, anina
pounds, and simlar sources.
-- -- -- 10, 000
-- -- -- 10, 000
H ghly conbusti bl e waste. -- -- 10, 000
Paper, cardboard cartons.
I ncl ude

* Types 2, 3 and 4 are not suitable for baghouse applications.
ash analysis if avail able.

IR R R R R R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEREEEEREEEEEEEEEEEEEREEEEEEREEEEEERS
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EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

NOTE: Insert appropriate Section number and title
in the bl anks bel ow using format per UFC 1-300-02.

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Desi gn baghouse(s) for operation with [nmanually] [automatically] controlled

[incinerator(s) specified in[__ 11 [incinerator(s) nmanufactured by
[ 1, Type [ ]] capable of burning [__ ] [kag/slb/hr] [Mtons per
day] of Type [O], [1], [2], [3], [4], [|oose paper] [|oose wood]
[classified material] wastes. Operation is expected to be between [ ]

and [ ] [kg/slb/hr] [Mytons per day] of wastes. The auxiliary fuel is

1]1.5.4 Mechani cal Col |l ector Data

1

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Avoid using a nechanical collector upstream
of a baghouse. Since nechanical collectors are nost
effective on particulate greater than 5 nicrons,
baghouse inlet gas conditions woul d be skewed
towards a finer particulate size distribution
However, an excess of fine particulates tends to
cause baghouse pressure drop and bag life problens.
Not only is there an increased pressure drop in the
baghouse due to the finer particulates but the
nmechani cal collector will add 498 to 747 Pa 2 to 3
inches WC to the overall system pressure drop. Use
a nmechani cal collector upstream of a baghouse only
if necessary to prevent glow ng enbers (from

i nci nerators) from burning bags.

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

Desi gn baghouse(s) for operation with [Section 23 51 43.01 20 MECHANI CAL
CYCLONE DUST COLLECTOR OF FLUE GAS PARTI CULATES] [nechani cal cycl one dust
collector(s) manufactured by [ 1, Type [ ], Model Nunber [ 11.
The nechani cal dust collector [is specified to have] [was designed for] an
outlet particulate em ssions |oading no greater than [ ] grans per dry
std cu nmeter grains per dry std cu ft.

5.5 Inlet Gas Conditions

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

NOTE:

1. Baghouse manufacturer nust know the expected
range of inlet gas conditions. For operation
sensitive at reduced | oad applications, eg. stokers
and incinerators, include upset partial |oad
conditions. This information can best be supplied
by the boiler or incinerator manufacturer;
conmpensate for system conponent effects between the
baghouse inlet and boiler, or incinerator, outlet.

2. For existing installations, conduct source
testing to determ ne baghouse inlet gas conditions.
Use EPA, 40 CFR 60, Appendix A, Method 1 through
Met hod 4, to determ ne gas volune flowates. Use
ASME PTC 28 to deternine particul ate size

di stribution. For particulate |oading only, use
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EPA, 40 CFR 60, Appendix A Mthod 5, or Method 17.

3. For newinstallations, obtain inlet gas
conditions fromthe manufacturer. |If this is not
possi bl e, estimate using EPA AP-42 em ssion
factors. Make corrections for expected conbustible

content.
Rk Rk kR IR R R I kO ke S O R AR Rk R R R Rk O ok O I R R I O I b R R o

Baghouse inlet gas conditions, at [ ] meter feet above sea level, are:
Maxi mum M ni mum Peak
a. Gas volune, L/s [ 1 ] (]
b. Acid dewpoint tenperature,
degrees C [ I ] [ 1]
c. Gas tenperature, degrees C [ ] [ ] [ 1]
d. Gas density, kg/nB [ ] [ ] [ 1]
e. Gas noisture, percent by weight | ] [ ] [ 1

f. Particulate size distribution:

Maxi mum M ni num Peak
a. Gas volume, acfm [ 1 I ] [ ]
b. Acid dewpoi nt tenperature,
degrees F [ 1 I ] [ ]
c. Gas tenperature, degrees F [ ] [ ] [ ]
d. Gas density, Ib/ft3 [T I ] [ ]
e. Gas noisture, percent by weight [__ ] [ ] [ ]

f. Particulate size distribution:

Maxi mum Percent by wei ght

Size, Mcrons | ess than Particul ate Size
60 [ 1
40 [ 1]
30 [ 1]
20 [ 1]
15 [ 1]
10 [ ]
7.5 [ ]
1.0 [ ]
Tot al 100.0

Maxi mum M ni mum
g. Particulate |oading, grans per liter [ ] [ ]

h. Flyash specific volume (|oose) [ 1] [ 1]
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Maxi mum M ni mum

for hopper vol unme design, nB/kg [ ] [ 1]
i. Flyash density (conpacted)

for hopper wei ght design, kg/n8 [ ] [ 1]
j. Excess air, percent [ 1] [ 1]

g. Particulate |oading, grains per acf [ 1] [ 1
h. Flyash specific volune (| oose) [ ] [ ]
for hopper volume design, ft3/lb [ ] [ 1]
i. Flyash density (conpacted)
for hopper weight design, Ib/ft3 [ 1 [ 1]
j. Excess air, percent [ 1] [ ]

1.5.6 Fabric Filter Type Dust Collector (Baghouse)

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

NOTE:

1. Review projects to determine feasibility of
pur chasi ng an additional conpartnent for
out - of - servi ce nmai nt enance.

2. Provide a manual flue gas bypass system for oi
firing startup and provide al so an automatic flue
gas bypass system for use during operational upsets,
shoul d flue gas tenperature exceed the bag nateria
tenperature lint or should baghouse pressure drop
exceed paragraph entitled "Design Criteria" by 10
percent. This is particularly inportant if the
standby fuel is oil. Local environnenta

regul ations may require a waiver to pernit this
necessary feature.

3. The air-to-cloth ratio effects the baghouse
pressure drop, bag failure rate, and bag life. It is
dependent upon the bag cl eaning system frequency of
cl eani ng, and dust |oading. Mbdst reverse air
baghouses have a net air-to-cloth ratio of 2-2.5 to
1. The Navy recomends use 2 to 1. Most pul se jet
baghouses will have a net air-to-cloth ratio of
4-4.5 to 1, based on a continuous cl eaning cycle.
The Navy recomends use 4 to 1

4. Pressure drop across the baghouse, neasured
after the bags have had tine to season in service,
is a function of the air-to-cloth ratio, inlet dust
| oadi ng, and dust particul ate characteristics. For
a2tolair-to-cloth ratio and 4.60 g/nB8 2 grains
per acf inlet dust |oading, the flange to flange
pressure drop should be approxi mately 1245 Pa 5

i nches WC.
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5. Use a 55 degree hopper valley angle unless the
ash is "sticky" as for Western coal, or if noisture
content is high; then use a 60 degree angle. Ash
hopper col |l ection capacity should be approxinately 8
to 10 hours using 1/3 of the hopper vol une.

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

Desi gn baghouse(s) conplete with structural supports, weather enclosure,
mani f ol ds, ductwork, danpers, bags, bag cl eaning system hoppers, and
accessories to neet OSHA regul ations, I CAC F-2, ICAC F-3, ICAC F-5, and the
following criteria. Base applicable criteria on maxi numflow conditions
specified in the above paragraph with two conpartnments out of service; one
out of service for cleaning and one out of service for maintenance.

a. Maxinmum outlet particulate em ssions |oading, grans per dry std cu

meter grains per dry std cu ft [ |
b. Mximmgas velocity, ms fps [__ |
c. M nimum nunber of online conmpartnments 4

d. Maximumnet air-to-cloth ratio, L/s per sq neter acfm per sq ft
(at maxi mum conti nuous rating, including volune used for reverse

air) [ ]
e. M ninmm system pressure drop, Pa inches WC (frominlet flange to
outlet flange) [__ ]

f. Maxi num system pressure drop, Pa inches WC (frominlet flange to

outlet flange) [__ |
g. M ninmum individual hopper storage capacity, hours [__ ]
h. M nimum i ndivi dual hopper storage capacity, cu mecu ft[__ |
i. Mnimm hopper valley angle, degrees fromhorizontal __ 55
j . Maxi mum negative pressure, Pa inches WC [ |

k. Maxi mum snow | oad, kg/ n2 psf [
. Maximumwi nd | oad, kg/n2 psf [
m Maxi mum live |oad, kg/n2 psf [

[1.5.7 Bags-- Reverse Air C eaning System

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

NOTE: Select this paragraph or the foll ow ng
par agraph entitled "Bags--Pul se Jet Cl eaning System"

IR E R R E R RS EEEEEREEEEEEEEEREEREREEEREEEEEEREEEEEEEREEEEEEEEEEEEEEREEEEEEREEEEE SRS

a. Maxi mum bag dianeter, 305 mr 12 inches
b. Mximum bag | ength, 10.70 nm 35 feet

c. Mnimumtensile strength (warp direction), kPa psi [__ ]
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d. Mnimumtensile strength (fill direction), kPa psi [___ ]
e. Mnimumyarn weight, g per sq moz per sq yd [___ |

f. Mninumperneability, L/s per sq m cfmper sq ft (clean at 125 Pa

1/2 inch Wo) [___ ]

g. Mninmmthickness, mr ml| [___ ]

h. MnimumMI.T. flex (warp direction), cycles [ | ]

i. MnimumMI.T. flex (fill direction), cycles [ | ]

j- Mnimmcount, ends per 25 nm inch by picks per 25 mr inch [__ |

k. Mnimumfabric weight, 2894 g per sq m 9.5 oz per sq ft

. Mnimmbursting strength, kPa psi [
1[1.5.8 Bags- - Pul se Jet C eaning System

a. Maxi mum bag dianeter, 152 nm 6 inches

b. Mximum bag length, 4.25 n 14 feet

c. Mnimumtensile strength (warp direction), kPa psi [__ |
d. Mnimumtensile strength (fill direction), kPa psi [__ ]
e. Mnimumyarn weight, g per sq moz per sq yd [__ |

f. Mninmumperneability, L/s per sq m cfmper sq ft (clean at 125 Pa

1/2 inch Wo) [___ ]

g. Mninumthickness, mr ml| [___ ]

h. MnimumMI.T. flex (warp direction), cycles [ ]

i. MnimumMI.T. flex (fill direction), cycles [__ | ]

i~ Mninmumcount, ends per 25 mmv inch by picks per 25 mvinch [_____ ]

k. Mnimmfabric weight, 4874 g per sq nm 16 oz per sq ft
. Mnimmbursting strength, kPa psi [
]1.5.9 Test
1.5.9.1 Particul ate Em ssions Test Procedures
I ncl ude:
a. Nane, address, and tel ephone nunber of testing organization
b. Procedures and equi prent description

c. Analytical techniques.
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1.5.9.2

Dust Col | ector Mbdel Tests Report

Submit the nodel study report within 45 days of test conpletion. Mbdel
study report shall include:

a.

Scal e drawi ng of the nodel showi ng actual dinensions and
nodi fications, and devices required as a result of the nodel study.

b. Photographs and vi deot ape recordi ngs of nodel during air flow
tests.

c. Uniformgas velocity diagrans and hi stograns indicating the root
nmean square deviation, standard deviation, and nean velocity, at
| ocations including the inlet and outlet to the baghouse, and the
inlet and outlet to each baghouse conpartnent.

d. Test procedures including flow rates, pressures, calculations, and
assunpti ons.

e. List of and justifications for dynamic or geonetric simlitude
deviations in the nodel fromthe full size unit.

f. Pressure drop data at each pressure tap during each test run
including data frominitial runs used for identifying gas fl ow
distribution problens and test data fromruns nade after the
addition of supplenmental gas flow distribution devices.

g. Recommendations for test port locations, instrunentation nonitor
| ocations, and for providing uniformgas flow, breeching
configuration changes, gas flow vaning, straightening, or gas
di stribution devices.

h. Nanme and resunes of test personnel

1.5.9.3 Bag Tests Data
Submit test certification and sanple for each finished material lot. Test
certification data shall include, for each material |ot analysis:

a. Yarn weight.

b. Perneability.

c. Tensile strength.

d. Thickness.

e. MI.T. flex.

f. Count.

g. Fabric weight.

h. Bursting strength.

1.5.9.4 Particul ate Eni ssions Tests Report

Submit the particulate em ssion test report within 45 days of test
conpl etion. Test report shall include:
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a. Process description
b. Schematic draw ngs.

c. Test procedures including chain of custody and anal yti cal
t echni ques.

d. Test results including inlet |oading, enission rates, and
i soki netic sanpling rates.

e. Raw data for each test run, including calculations, |oad sheets
and calibration data.

f. Nane and resunes of test personnel
1.5.9.5 Danmper Tests Reports
Submit test reports in accordance with the paragraph entitled "Danpers." In
lieu of poppet danper factory tests include field testing results for
poppet danpers at sinmilar installations.

1.5.9.6 Baghouse | nspection

Subnmit a witten inspection report fromthe baghouse manufacturer's service
engi neers within 15 days after inspection.

1.6 EXTRA STOCK
Provide ten percent of total bags and two percent of total cages as spares.
Provi de fluorescent powder for one year of normal inspections and provide a
portable ultraviolet light to | eak test the bags.
1.7 MODEL
1.7.1 Dust Col | ector Mydel Study Procedures
I ncl ude:
a. Nane, address, and tel ephone nunber of testing organization
b. Procedures and equi pnent to be used.
c. Mdel design and construction
d. Mdel dust use justification

1.7.2 Del i very

Del i ver nodel used during nodel study, including a support table, [to the
Contracting Officer] within one year of startup of the full size unit.

PART 2 PRODUCTS

2.1 MATERI ALS

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

NOTE: This guide specification presents
nonpropriety materials and equi prent. Wen the
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2

2.

gui de specification is edited or supplenented to
Suit project requirenents, exercise care to present
a project specification section which contains no
proprietary materials or equipnent.

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

Provide materials suited for the intended service. The material of parts
exposed to the flue gas shall w thstand chem cal action of flue gas and
flyash.

1.1 Cener al

Provide the following materials and m ni mum t hi cknesses:
a. Ductwork ( 6 mr 1/4 inch): ASTM A 36/ A 36M
b. Hoppers ( 6 mr 1/4 inch): ASTM A 36/ A 36M
c. Housing ( 6 M 1/4 inch): ASTM A 36/ A 36M
d. Structural steel ( 6 mr 1/4 inch): ASTM A 36/ A 36M
e. Tube sheet ( 6 mr 1/4 inch): ASTM A 36/ A 36M
f. Wather enclosure ( 6 nmr 1/4 inch): ASTM A 36/ A 36M
g. Floor grating: NAAMM MBG 531
h. Stair tread grating: NAAVMM MBG 531
i. Wather enclosure roof and top surface of appurtenant structures (
6.40 mm 1/4 inch): ASTM A 242/ A 242N, Type |, raised pattern
pl at e.
1.2 I nsul ation
I nsul at e baghouse ductwork including [reverse air ductwork,] inlet manifold
ductwork, and outlet manifold ductwork, hoppers, housing, and weather
encl osure. Do not use materials containing asbestos, magnesi um oxi de, or

Mca. Provide the following materials and mni numthi cknesses:

a. Ductwork ( 80 nmm 3 inches): ASTM C 592, mineral fiber blanket; or
ASTM C 612, mineral fiber block.

b. Hoppers ( 100 nmr 4 inches) (with 50 mm 2 inchair gap): ASTM C 533,
calciumsilicate block; ASTM C 592, mneral fiber blanket; or
ASTM C 612, mineral fiber bl ock.

c. Housing ( 100 mr 4 inches): ASTM C 533, calciumsilicate block;
ASTM C 592, nineral fiber blanket; or ASTM C 612, nineral fiber
bl ock.

d. Wather enclosure ( 80 mr 3 inches): ASTM C 533, calciumsilicate.

. 1.3 Casi ng

Case baghouse ductwork including [reverse air ductwork,] inlet manifold
ductwork, and outlet manifold ductwork, hoppers, housing, and weat her
enclosure. Provide the following materials and mi ni mum casi ng thi cknesses:
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a. Top ductwork surface and weat her encl osure roof ( 2 mr 0.080 inch
): ASTM B 209N ASTM B 209, flat al um num sheet supported to
pernmt use as a wal king surface w thout causing distortion or
damage.

b. Al other surfaces ( 100 mv 4 inch rib) ( 1.25 nmr 0.050 inch):
ASTM B 209N ASTM B 209, unpainted al um num panel and stucco
enbossed.

2.2 BAGS AND HARDWARE

[2.2.1 Bags and Hardware, Reverse Air C eaning System

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

NOTE: Select this paragraph or the paragraph bel ow
entitled "Bags and Hardware, Pulse Jet d eaning
System ™

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

Provi de glass fiber bags, 3 kg per sq m 9.5 oz per sq ft, 3 by 1 twll
weave, as specified in paragraph entitled "Design Criteria." Coat bags
with 100 percent Teflon B lubricant for 10 percent add on weight. Bags 305
nr 12 inches in dianmeter and maxi murmr 10.70 neters 35 feet in length shal
have not | ess than eight 3 mr 1/8 inchsewn-in cadm um pl ated wel ded stee
anti-collapse rings. Bags 200 mr 8 inches in dianeter and maxi mun 7. 30
neters 24 feet in length shall have not less than five 3 mr 1/8 inch
sewn-in cadm um pl ated wel ded steel anti-collapse rings. Provide |eakproof
qui ck rel ease Type 301 stainless steel clanps to attach the | ower portion
of the bags to the caps and thinbles. Provide an adjustabl e suspension
system wi t hout using nuts and bolts to attach the upper portion of the
bags. Cadmium pl ate bag caps and suspensi on hardware which cone into
contact with the bag fabric. Provide ten percent of total bags as spare
bags. Stitch bags using [ ] thread. Provide fluorescent powder for
one year of normal inspections and provide a portable ultraviolet light to
| eak test the bags.

1[2.2.2 Bags and Hardware, Pulse Jet C eaning System

Provi de glass fiber bags, 4874 gramper sq m 16 oz per sq ft, 3 by 1 twill
weave, as specified in paragraph entitled "Design Criteria." Coat bags
with 100 percent Teflon B lubricant for 10 percent add on weight. Provide
the manufacturer's standard cage design including venturis, provided it has
areliable service record with the bags proposed. Attach bags and cages to
the tub sheet to provide proper air seal, bag tension, and cage alignnent.
Clanp bags at top between the cage and tube sheet so that the bags may be
readily renoved wi thout special tools yet not sway.

12.3 STRUCTURAL SUPPORTS

Provide structural and m scel |l aneous steel to frane and support the
baghouse, ductwork, weather enclosure, conponent parts, and equi pnent.
Structural steel includes colums, beans, trusses, baseplates, girts,
bracing, purlins, girders, and hangers. M scellaneous steel includes edge
pl ates, handrails, stairs, grating, and | adders. Provide steel supports

for paragraph entitled "Access Provisions." Provide concrete foundations,
anchor bolts, and grouting. Allow 50 mr 2 inches for grout so that bottom
of baseplates are at an elevation of [ ] meters feet. Design

structural steel support of baghouse to withstand differential therma
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expansion and to support its own dead wei ght plus insulation, the maxinmm
wei ght of accumul ated flyash, and the maxi num | oads as specified in
par agraph entitled "Design Criteria," or 4.8 kPa 100 psf, whichever is
greater. Design to support equi pment fromthe top of concrete foundations
set an elevation of [[__ ] nmetersfeet] [150 mr6 i nches above grade].
Platformlive | oads may be excluded. Design for a roof dead |oad of one kPa
20 psf and a live load of 1.50 kPa 30 psf. Design for seismc |oads using
Section 22 05 48.00 20 MECHANI CAL SOUND VI BRATI ON AND SEI SM C CONTROL, and
eart hquake regul ations. Use site periods between [[__ ] and [ 11
[0.8 and 1.2] seconds for Zone [ ] structures, whichever results in the
hi ghest lateral force. Use the nornmal operating weight of the unit
i ncludi ng dead | oads as "W"

. 3.1 Grts and Qpeni ng Franes

Provi de doors, door franes, and ventilators. Provide structural subfram ng
for doors and ventilators |ocated above grade [ ] meters feet. Provide
girts to support outside face of nmetal wall panel, spaced at naxinmunr 2.10
neters 7 feet center-to-center. Locate |lowest girt above grade [[__ ]
nmeters feet] with support at the wall base. Design girt line or outside
edge di stance fromthe supporting colum centerline for 0.56 neter one foot
10 inches. Provide closed ends or miter cut girts at corners.

. 3.2 Sl i de Beari ngs

Provide structural slide bearings using fluoroplastic self-lubricating
bearing elements to ensure correct alignment and to prevent equi pnent
damage and stress. Use slide bars to prevent ash and dirt from
accunul ati ng on the bearings.

.4 DUCTWORK SYSTEM

Provi de insul ated weat her-tight ductwork systemfromthe [econom zer] [air
heater] [ ] outlet to the stack inlet including [reverse air ductwork,]
bypass ductwork, and nmani fol ds conplete with transitions, structural steel,
structural slide bearings, turning vanes, expansion joints, danpers, test
ports, and mechanical draft equi pnent. Weld by continuous fillet or

compl ete penetration groove welds. Design ductwork system for tenperatures
of minus 12 to plus 204 degrees C 10 to 400 degrees F, internal pressures
of positive 5 kPa to negative 7.60 kPa 20 to negative 30 inches Water
Colum (WC), velocities of [__ ] ms fps, and for flyash fallout of 1171
kg/m2 240 | b/sq ft. Provide penetrations for control instrunents.

.4.1 Cener al Ductwork

Provi de insul ated weat her-ti ght ductwork. For ductwork sections greater
than [ ] meters feet in length, provide hoppers, clean-out doors, and
additional structural support. Do not apply |loads at interface points.
Provide 9.50 mr 3/8 inch thick turning vanes for turns greater than 45
degrees and where indicated by the nodel study. Brace turning vanes with
pi pes and angl es but do not brace with rods. Brace ductwork maintaining
bolt hold tol erances of 0.8 nm 1/32 inchbetween adjacent holes and 1 .50 nmr
1/16 inch between two holes on the same side. Provide bolts, nuts, and

et hyl ene propyl ene terpol ymer (EPDVM) gaskets for flanged connecti ons.

. 4.2 Mani f ol ds

Provide insulated weather-tight inlet and outlet manifolds supported from
t he baghouse structure. |Include expansion joints. Locate manifolds,
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mnimumr 6 mr 1/4 inch stiffened ASTM A 36/ A 36 of wel ded constructi on,
between two rows of conpartments and design to minimze pressure drop yet
avoid |l ow velocities which may allow flyash fallout. Base structura
design on the assunption that manifolds are 30 percent full of flyash.
Taper inlet manifold and provide take-offs to each conpartnents at or near
the mani fold bottomto assist flyash into the compartnents. Provide a
repl aceabl e, abrasion resistant baffle plate at each conpartnent inlet.

. 4.3 Expansi on Joints

Provide nonnetallic belt expansion joints with mnimmr 80 by 80 by 6 mr 3

by 3 by 1/4 inch carbon steel angle flanges. Belt nmaterial shall be m ninmm

6 nr 1/4 inch thick, two-ply, aram d or fiberglass reinforced, solid
fl uoroel astomer polymer, spliced to forman endl ess belt wi thout sewn
joints. Provide nuts and bolts to attach fabric to the flanges and to
attach expansion joints to the ductwork. Flange bolt holes shall be
factory punched and | ocated at maxi munm 100 mr 4 inchcenters.

.4.4 Danpers
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NOTE: Provide itens in brackets for reverse air
cl eani ng syst em baghouses only.
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Provi de automatically controlled damper units, including fram ng,
operators, and accessories, for the induced draft fan inlet, [the reverse
air fan inlet,] the inlet manifold, the outlet manifold, the inlet of each
conpartment, [the outlet of each conpartnent,] [the inlet reverse air
ductwork,] and the bypass ductwork. Danpers shall conformto AMCA 500-C
AMCA 801, and AMCA 802 and shall withstand, without affecting danper
operation, differential thermal expansion, 1464 kg/n2 300 Ib/sq ft flyash
| oad at the bottom of the danper frane, 908 kg 2,000 pound concentrated

| oad at the maxi mum frame deflection point, and nmaxi mum | oads specified in
paragraph entitled "Design Criteria."Danper frame shall support the danper
unit including controls, notors, drive nmechanisns, and seal air system
with only one flange bolted to the ductwork without swaying or wthout
causing the blade to blind. Bearings, bearing nount, and |inkage system

i ncludi ng connections shall wi thstand three tines the danper bl ade | oad
pl us the operator output torque, at worst case design conditions. Danper
units shall include:

a. Pneurmtic operators; except guillotine danmpers which shall have
the manufacturer's standard notor operators. Locate outside of
the gas streamand within access for nmaintenance during baghouse
operation.

b. Control drive units with permanently nounted handwheel s which nmay
be di sengaged during pneumatic or notor operation; exclude poppet
danper actuators.

c. Limt switches to show danper position (opened or closed).

d. Mechanical position indicator, at the danper, to show percent of
danper openi ng.

e. Flanged frames for bolting to connecting ductwork.

f. Lifting lugs for transportation and installation handling.
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g. External, locally nounted audible alarnms to signal |oss of sea
air. Upon loss of power or air, danpers shall fail in [failshut]
[fail open] position.

h. Bearings. Pernanently lubricated, self-aligning bearings |ocated
outsi de of the danmper unit, insulation, and |agging, so that
| eaki ng packi ng shall not contaninate the bearing with flyash

i. Sealing strips, bolting materials and backing strips: ASTM B 443.
Not required for induced draft fan danpers.

j. Nuts, bolts, and washers. Use self-1ocking Type 316 stainless
steel, Unified Nunbering System Nunber S31600 (0.03 to 0.08
percent carbon) bolts, so that danper unit vibrations do not cause
bolts to back out.

2.4.4.1 Louver Danpers

Provide the induced draft fan inlet [and the reverse air fan inlet] with
paral l el or opposed airfoil |ouver danper units. Frame |length shall be 25
nmr one inch greater than the blade wi dth; blade width shall be maxi mur 610
nmr 24 inches. Provide a mnimmof two blades. Danpers having an open
area of 3.72 to 7.43 sq neter 40 to 80 sfshall have a m ninmum of three

bl ades. Danpers having an open area over 7.43 sq neter 80 sf shall have a
m ni mum of four blades. Allowable bending stresses shall not exceed 60
percent of yield at design conditions. Provide |ouver danper units with
the follow ng:

a. Danper blade shaft assenbly. Limt deflections at maxi nrum danper
seal conditions to L/360 (L = blade Ilength in mr inches) or 6 nm
1/ 4 inch, whichever is less, and to deliver the full operator
torque to a bl ade without exceeding one-third of the shaft yield
stress when operating at the worst case design conditions.

b. Stuffing boxes. Provide dust-tight stuffing boxes, to seal shaft
openi ngs, so that fluoroplastic packing may be adjusted or renoved
fromthe outside of the duct w thout renoving bearings or |inkage.

c. Linkage system Provide fully adjustable self-Ilocking |inkage
system out si de of the danmper unit. Key arns to the shaft for easy
renoval. Pin or bolt stub shafts to the through shaft or blade so
that individual danper blades nay be adjusted or renoved. Use
Type 304 stainless steel, Unified Nunmbering System Nunber S30400
(0.03 to 0.08 percent carbon), |inkage pins or bolts to connect
carbon steel clevis armto the stub shaft. Provide two operators
on the |linkage system one to operate the top blade, and one to
operate the bottom blade. The upper bl ades shall closed first,
then the bottom bl ade shall close. Design Iinkage so that the
nunber of bl ades operated by each operator may be changed.

d. Lock system Provide a | ock systemusing heavy-duty padl ocks so
t he danper system can not be operated until the padl ocks are
removed
2.4.4.2 Poppet and Butterfly Danpers
Provi de each conpartnent with an inlet [, an outlet, and an inlet reverse
air] danmper having a maxi num air | eakage rate of 0.5 percent to provide for
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essentially zero | eakage at maxi mum baghouse design differential pressure.
Danpers shall be either poppet danpers or butterfly danpers wi th adjustable
speed and stroke operators, shaft packing gl ands, repl aceabl e seal plates,
and machi ned steel seating cylinder and guide shaft. Provide a | ock system
to | ock danmpers closed to protect service personnel. Locate shafts out of
the dirty gas stream otherw se provide shaft seals.

.4.4.3 Doubl e CGuillotine Danpers
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NOTE: An outlet manifold danper is not required for
singl e baghouse installations. Were two or nore
baghouses share a single stack, provide danpers at
each baghouse outlet manifold to prevent flue gas
fromexiting one baghouse and entering anot her
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Provide the inlet nanifold, [the outlet manifold,] and the inlet bypass,
with double plate steel guillotine danpers having a nmaxi mum air | eakage
rate of 0.5 percent to provide for essentially zero | eakage at maxi num
baghouse design differential pressure. One danper shall be open while the
ot her danper is closed. Include a nechanical crank for nanual operation.
Provi de danpers with carbon steel bonnets over the top frame, renovable
side plates for inspection of the danper drive assenbly, and a renovabl e
bottom plate for access to the frame seal. Design bonnet for continuous
seal air purge and provide an air reservoir to activate the damper upon

| oss of plant air. Design danper drive to lift the danper blade evenly on
both sides. Provide danper units with the foll ow ng:

a. Sealing strips, bolting materials and backing strips: ASTM B 443.
Provi de both the upstream and downstream side of blade with
sealing strips around the periphery of the blade and on the
seating surfaces of the frane.

b. Control interlocks: Provide control interlocks to prevent danpers
from sinmul taneously cl osing when the induced draft fan is
oper ati ng.

.4.4.4 Seal Air Systemns

Provi de each guillotine danper with a seal air system consisting of an
i sol ation danper or valve and a fan system nounted onto the frane and
| ocated wi thin access for maintenance. Munt so that condensati on between
the danpers flows into the ductwork. |If installation on the danper frane
is not possible, provide a platformto support the equiprment. Fan, at
design conditions, shall supply two tinmes the guaranteed L/s cfnl eakage
rate through the danpers and shall nmintain not |ess than 747 Pa 3 inches WC
bet ween the seal chanber and the flue gas. Control the seal chanber
pressure using a mld steel nanual control danmper or a mini num 55 percent
ni ckel, 20 percent chrom um and 8 percent nol ybdenum gate or butterfly
val ve. Valve shall operate on 552 to 862 kPa (gage) 80 to 125 psig
instrument air using a pneumatic piston operator. Should the air supply
fail, the piston actuator shall remain in the |ast position. Provide
instrumentation to nonitor seal air system operation; tube and nmount a
4-way dual -coil solenoid valve, with ass Hcoils rated for 120 VAC
service. Provide two dual-pole dual-throwlimt switches, one to actuate
in the open position, one to actuate in the closed position, and house
within a NEVA | CS 6, Type 4 encl osure.
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2.4.5 Test Ports

ASTM A 167, Type 316 stainless steel pipe, Schedule 40. Provide three 50 mm
2 inch pipe nipples with caps and rod-out on the topside of each
gui l I oti ne danmper seal chanber and provide one 50 mr 2 inch port with
rod-out on the ductwork adjacent to each guillotine seal chanber, to attach
seal chanber pressure neasurerment tubing. Provide 150 mr 6 inch dianeter
test ports on the horizontal side of the ductwork for air pollution
sampling; locate the test ports upstream baghouse and downstream baghouse.
Ports on ductwork shall extend 150 mm 6 inches beyond stiffeners to clear
insulation and | agging. Provide a screw plug for each test port. Coat
each plug with an antiseize |ubricant appropriate for the design inlet
tenperatures. Determnine nunber, arrangenent, and |ocation of air pollution
sampling test ports using 40 CFR 60, EPA AP-42, Appendi x A, Method 1.
Fi nal nunber, | ocation, and arrangenent of test ports is subject to
Contracting O ficer approval.

2.4.6 Mechani cal Draft Equi prent

Provi de nechani cal draft equi pment conmplete with operators, accessories,
and field service.

2.5 HOPPERS

Provide insul ated gas tight pyram dal hoppers as specified in paragraph
entitled "Design Criteria." Design to withstand vibration due to vibrators
and differential thermal expansion. Hoppers shall span no nore than one
conpartment. Weld hoppers to the baghouse conpartnments using continuous
fillet or conplete penetration groove welds. Provide a mninur 300 mr 12
inch dianeter flanged flyash outl et connection on each hopper.

2.5.1 Poke Hol e

Provi de each hopper with a 100 mr 4 inch di aneter poke hol e extending a

m ni mum of 150 mr 6 inches beyond the stiffeners and the hopper side, to
clear insulation and |lagging. Include a screwed cap. Locate the poke hole
near the hopper outlet flange, orient to be accessible fromthe platform
and position to permt downward thrusts into hopper throat.

2.5.2 Vi brators

Provi de each hopper with both nmechani cal and manual vibrators. Mechanica
vi brators shall consist of two automatically controlled vibrators, with
manual override control, set at md height and on opposite sides of the
hopper. Interface vibrator controls with the ash evacuati on system so that
vi brators operate at the inception of and during an ash evacuation cycle.
Encl ose controls in cases to prevent accidental energizing of system Place
a warning over the vibrator manual override control, "WARNI NG VI BRATOR
CONTROL. DO NOT ACTI VATE UNLESS HOPPER EVACUATI ON SYSTEM | S OPERATI NG "
Manual vibrators shall consist of two uninsulated reinforced strike plates
set at md height and on opposite sides of the hopper. Provide strike

pl ates, 300 by 300 by 25 mr 12 by 12 by one i nchASTM A 36/ A 36l steel,

wi thin hinged insulated panels. Provide space around strike plate to swi ng
a small sledge hanmer. Provide a work platformwith stairs for strike

pl ates greater than 1.50 neters 5 feet above ground.

2.5.3 Fl yash Level Al arm System

Provi de each hopper with a flyash | evel alarmsystem consisting of a
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nucl ear flyash |level detector and alarmrelays to indicate the 50 percent
hopper capacity level and the enpty level. The nuclear detector shall be
an expl osi on proof, Cesium 137 single point gamma source detector having a
| ockabl e shutter mechani smoperated by an external handle. Reproducibility
shall be within one inch. Design to withstand vibration and tenperatures
up to 427 degrees C 800 degrees F. Interlock with hopper access doors to
prevent entry into the hopper when the source is activated. Provide one
access key per hopper door. The alarmrelays shall be rated at 10 A 120
VAC, or 125 VDC continuous duty. House flyash |evel detector controls in a
[ expl osi on proof] [dustproof] enclosure and nount in an easily accessible

| ocation. Systemshall be operational at outdoor tenperatures between ninus
40 and 93 degrees C 40 F and 200 degrees F

2.5.4 Hopper Heater System

Provi de each hopper with an automatically controlled hopper and hopper
throat heater systemable to wi thstand 454 degrees C 850 degrees F, the
maxi mum expect ed nmechani cal (normal operation) vibrations, and nanua
(strike plate use) vibrations. Design using a mininum1.1 heating safety
factor and a mnimum 1.12 wind | oss. Hopper and hopper throat heaters with
insulation in place, at mininum anbient tenmperature of [__ ] degrees C F
shall maintain an internal skin tenperature of 121 degrees C 250 degrees F
while offline and during startup, and shall maintain an internal skin
tenmperature of 177 degrees C 350 degrees F or acid dew point tenperature
whi | e onli ne.

2.5.4.1 Hopper Heaters

Hopper heaters shall cover not |ess than 33 percent of the total hopper
area and shall extend not |ess than 70 percent up the hopper height.
Provi de nodul ar hopper heaters having a flexible heating face to conformto
the irregularities of the hopper surface to provide maxi mum heat transfer.
VWhere nodul ar heaters do not fit, provide tape heaters or flexible blanket
heaters. Heaters shall be maxi numr 0.0046 WmmR2 3 Win2 of resistance
element, with a minimum6 parallel resistance path, rated at 2.7 kw nR 250
Wft2 but designed to operate at 2.2 kWn2 200 Wft2. Use Series 600
stainl ess steel alloy or nickel-chrome heating el enents and encase in a

m ni mum 20 Gage al um num or al um ni zed- st eel mounting pan or casing.
Provide heaters with attached nmetal |abels listing the heater's wattage and
vol t age.

2.5.4.2 Throat Heaters
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NOTE: The hopper throats are normally part of the
ash evacuation val ve connected to the hopper outl et
flange. This cast iron valve housing creates a
restrictive outlet, a conmon area for pluggage

unl ess the flyash is heated; thus the hopper throat
heaters are intended for the inlet of the ash
evacuation val ve housing. |Insulate the hopper
throats with a 50 mm 2 inch air gap with 80 mm 3

i nches of insulation
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Provi de tape heaters or flexible blanket heaters having a single Series 600
stainl ess steel alloy or nickel-chrome heating element, rated at 2.7 kWn?R
250 Wft2. Design heaters to operate at 2.2 kWnR 200 Wft2 and to remain
on during startup, offline, and online operating conditions. Encase in a
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m ni mum 20 Gage al um num or al um ni zed- st eel mounting pan or casing.
Provide attached nmetal labels listing the heater's wattage and vol t age.

[2.6 WEATHER ENCLOSURES- - REVERSE Al R CLEANI NG SYSTEM
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NOTE: Sel ect the applicable paragraph(s) fromthe
fol | owi ng:
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Provi de a weat her-tight enclosure, including lighting, to enclose the top
and the bottom of the baghouse. Encl ose hoppers within the bottom weat her
enclosure. Conformto SMACNA 1793. Seal joints by continuous fillet or
compl ete penetration groove wel ds. Do not use caul king. Design
enclosures to withstand differential thermal expansion between housi ng and
weat her encl osures. Design weather enclosure roof to support mninunm 4.8
kPa 100 psf. Space roof purlins so that roof deck span will not exceed
2.12 m 7 feet. Provide additional support for equi pnment placed on the
roof. Slope and extend top surface and top surfaces of appurtenant
structures, but not less than 25 mr one inch beyond side insulation, to
all ow water runoff and to prevent pooling. Provide a safety rail around
the top perineter surface, a 80 nmr 3 inch fascia rain barrier of 6 M 1/4
inch ASTM A 242/ A 242\ steel plate, a 80 mr 3 inch kickplate of 6 mr 1/4
inch ASTM A 242/ A 242\ steel plate, and drain holes to permt water runoff.]

[ \VEATHER ENCLOSURE- - PULSE JET CLEANI NG SYSTEM

Provide an insulated clean gas outlet plenumdirectly above the bags. Since
the outlet plenumshall enclose the entire top of the baghouse, do not
provi de a weat her encl osure above the outlet plenum However, enclose
hoppers wi thin a bottom weat her encl osure. Pl enum hei ght shall be

\7[ m ni mumM~ 305 mm*\\~ one foot~\ greater in height than bags] [m ninmun
4.50 nmeters 15 feet when using 4.30 nmeters 14 feet bags] to provide an

i ndoor bag replacenment area. Conformto SMACNA 1793. Include lighting.
Seal joints by continuous fillet or conplete penetration groove welds. Do
not use caul king. Design enclosure to withstand differential therma
expansi on between housi ng and weat her encl osure. Design plenumto support
m ni murr 4. 8 kPa 100 psf. Space roof purlins so that roof deck span wll

not exceed 2.13 neters 7 feet. Provide additional support for equi pnent

pl aced on the roof. Slope and extend top surface and top surfaces of
appurtenant structures, by not |ess than 25 nm one inch beyond side
insulation, to allow water runoff and to prevent pooling. Provide a safety
rail around the top perineter surface, a 80 mr 3 inch fascia rain barrier of
6 nmr 1/4 inch ASTM A 242/ A 242\ steel plate, a 80 mr 3 inch kickplate of 6
nr 1/4 inch ASTM A 242/ A 242 steel plate, and drain holes to pernit water
runof f.

12.7 BAG CLEANI NG SYSTEM
2.7.1 CGener a

Clean bags by [reverse air] [pulse jet]. Clean one conpartnent at a tine
on a predeterm ned adjustabl e programred cycle or when the differentia
pressure across the bags reaches a set point. Provide 50 mr 2 inch capped
pressure taps with rod-outs on each side of the tube sheet, accessible from
the access platforms, to measure differential pressure. Connect pressure
taps to renmote indicators in the control room using mninmun 10 mr 3/8 inch
stainless steel tubing. Provide tubing with three-way val ves, adjacent to
the pressure indicators within the control roompanel, to allow cl eani ng of
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the pressure lines with conpressed air.
[2.7.2 Reverse Air C eani ng System

Provi de each baghouse with a reverse air cleaning systemincluding two
reverse air fans, connecting ductwork, danpers, valves, and automatic
controls. Bags shall gradually reinflate after cleaning. Use air fromthe
outlet manifold for reverse air cleaning and to maintain the reverse air
ductwork tenperature above the dewpoint tenperature. Thinbles for 200 M 8
inch di anmeter bags shall be of 12 Gage carbon-steel plate, one nom nal bag
dianeter in length, and spaced not |less than 241 mr 9 1/2 inch on centers.
Thi nbles for 300 nmr 12 inch dianeter bags shall be of 12 Gage carbon-stee
pl ate, one nomi nal bag diameter in length, and spaced not |ess than 356 mr
14 inch on centers. Thinbles shall be inline, not staggered. Tubesheet
and bag alignment shall be within 3 nr 1/8 inch for plunb.

2.7.2.1 Reverse Air Fans
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NOTE: One fan is sufficient for nost applications.
However, two fans, each rated at 100 percent of
required capacity, nmay be required where increased
reliability, logistics, or service dictate.
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Provi de two heavy duty 100 percent capacity industrial reverse air fans;
one fan shall be placed on standby while the other fan is operational. Each
fan shall have a single flanged inlet, a single flanged outlet, and an
automatically operated | ouver danper. Louver danpers shall be as specified
in paragraph entitled "Ductwork Systent and shall be designed for staged
closing. Mninmumreversing air flow shall be 10 L/s per sq m 2 acfm per sf
of net cloth area in a single conpartnent. Fan shall be V-belt driven by a
constant speed motor through an adjustabl e speed sheave, rated for flow,
pressure, power, speed of rotation, and efficiency as in AMCA 210, AMCA 201,
and AMCA 99. Munt the notor, Section 16, Electrical, on a slide notor
base designed to allow belt tension adjustnent froma screw nmechani sm
Provide notor with a belt guard. Provide a heat slinger for tenperatures
above 177 degrees C 350 degrees F

2.7.2.2 Reverse Air Danpers
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NOTE: Specify air pressure available for pneumatic
installation and location. Include control wring
installation as part of this section or as part of
Division 16, Electrical. |If included in this
section, it nust conply with Division 16,

El ectrical. A duplicate control tinmer may be
specified if increased reliability is desired.
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Provi de each conpartnent with danpers for the dirty gas inlet, the clean
gas outlet, and the reverse air inlet, as specified in paragraph entitled
"Ductwork System" The dirty gas inlet danper shall be a manually operated
poppet or butterfly danper with the operator |ocated within access for

mai nt enance. The cl ean gas outl et damper and the reverse air inlet danper
shall be [air cylinder] [electrical notor] operated, adjustable speed
poppet or butterfly danpers arranged for nmanual |ockout capability with
position indicating switches at both ends of travel. The clean gas outlet
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danmper shall fail-safe in the open position and the reverse air danper
shall fail-safe in the closed position

Pul se Jet C eaning System

Provi de each conpartnent with a pulse jet cleaning systemincluding
conpressed air dryer and filter system isolation valves, pulse valves, and
pi ping. Provide tube sheet arrangenment and bag clearance to limt gas
velocity between bags to a maxinmunm 1.27 m's 250 fpmr at design conditions.
Bag to bag clearance and bag to wall clearance shall be mninmumr 50 mr 2

i nches. Provide additional space between rows of bags, if necessary, to

cl ear access door supports crossing the tube sheet. Arrange tube sheet for
i ndi vi dual top bag and cage renoval, and reinforce for mininumr 488 kg/n2
100 psf pedestrian traffic.

Dryer and Filter System

Provide a dryer and filter systemto renbve noisture and particulate from
conpressed air for pulse jet cleaning. Size dryer and filter system for
maxi murr 2 degrees C 35 degrees F dewpoint tenperature at 690 kPa (gage) 100
psig, 120 percent of design air flow, and for 90 days of operation w thout
service under nornal operating conditions. Locate filters to be easily
accessi ble for inspection and service.

Val ves and Pi pi ng

Provi de each conpartment with an isolation valve to isolate the
conpartments for offline cleaning. Wen offline, individually pul se each
row of bags with 483 to 690 kPa (gage) 70 to 100 psig dry, filtered
conpressed air. Provide each row with a conpressed air header including
heavy duty, stainless steel, internal, diaphragm pulse valves and sol enoid
actuators to distribute the conpressed air to the bags. D aphragm val ves
shall be factory wired to a junction box and shall be no | ouder than 84 dBA,

1.50 neters 5 feet fromthe valve. After the bags are cleaned, the
conpartment shall remain offline for [ ] seconds to allow the dust to
settle into the hoppers. Provide the distribution piping with couplings to
all ow removal of piping for bag replacenent.

12.8 BAGHOUSE CONTROLS
2.8.1 Control Functions

Provi de mai n baghouse control fromthe boiler plant control room panel
board. The main control systemshall include the follow ng operational and
nmoni toring functions:

a. Automatic and nmanual startup and shutdown. Provide nanually
initiated autonmatic startup sequence.

b. Automatic baghouse control
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NOTE: For pulse jet cleaning systens both off |ine
cleaning (nornmal) and on-line cleaning are avail abl e.
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c. Automatic bag cleaning. Provide an automatic timer to initiate
conpartnent cleaning when differential pressure across the bags
reaches a set point.
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Programred bag cleaning. Provide an overriding tiner to initiate
conmpartnment cleaning on a predeterni ned adj ustabl e programed
cycl e i ndependent of pressure differential. Provide for
[adjustable pulse jet duration tine,] [adjustable pulse jet
sequenci ng,] adjustable cleaning cycle tinme, adjustable settling
time, and adjustable isolation valve operation

Manual bag cl eaning. Provide a manual selector switch to all ow
manual conpartnent cl eani ng.

Qperations nmonitoring. Provide graphics and audible alarns to
nmoni t or equi prent status for abnormal operation, nal function
failure, or trip.

Aut omati ¢ shutdown of mal functioni ng conponents. Provide
autonmati ¢ and safe shutdown of nml functioning conponents with
m ni mal disruption to boiler operational capabilities.

Aut omati c and manual bypass. Provide automatic and manual bypass
for out of service conpartments or for system upset conditions.
Design controls to bypass the baghouse when the inlet tenperature
is below [ _ ] degrees C F or above | ] degrees C F. \Wen a
conpartnent is bypassed, exclude fromthe automatic cleaning cycle.

Compartnment |ockout. Interlock the automatic tiner, overriding
timer, and manual selector switch of each conpartnment with an
isolation switch located at the tube sheet access door to isolate
the conpartnent for nmintenance.

Provide two position selector switches for the follow ng:

a.
b
C.

Provi de
a.
b

C.

Power - - ON/ OFF

Modul e- - ACTI VE/ | NACTI VE

O eani ng Mbode- - OFFLI NE/ ONLI NE

nmonentary contact push buttons for the foll ow ng:
System - START (green head)

Hopper |evel alarns

Al ar m - ACKNOALEDGE

Provi de auxiliary devices for the foll ow ng:

Position indication switches on isolation val ves.
Hopper |evel al arns.

Tenperature indicators, thernocouple alarm and switch, to
initiate bypass, at the baghouse inlet.

Tenperature indicators and thernocoupl es at the baghouse outlet.

Tenperature indicators and thernocoupl es for each hopper throat.
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2.

f. Differential pressure gages with pressure switch and audi bl e al arm
for each conpartnment.

g. Differential pressure gages with pressure switch and audi bl e al arm
for the baghouse inlet and outlet.

h. Opacity at baghouse outlet.
8.2 Instrunmentation and Control Systens

Use solid-state analog circuitry. Assenble circuits using readily
avai |l abl e pretested conponents naki ng naxi mum use of integrated circuits.
Gold plate pins and mating connectors on nickel to wi thstand chenica
attack by anbi ent atnospheric chem cals. Arrange logic elenents on circuit
cards in functional groups so that failure of a single logic circuit or
conpartment shall not affect nobre than one separate functional sequence.
Menory shall be static. Factory assenble, wire, test, and debug circuit
cards using the operating stations and actual plug-in cables for the
system Test circuit card logic in the conpleted systemfor a m ni mum of
170 hours continuous operation. Provide progranmng aids to permt easy
field reprogramm ng of adjustable parameters. Battery power backup may be
approved by the Contracting O ficer.

.8.3 System El ectri cal Power and Power Supplies

The Government shall furnish one 120 VAC power source fromthe station
service. Provide fuses or circuit breakers to protect each source agai nst
faults, overloads, and power failures. Fuses, fuse panels, breakers, and
breaker panels shall be readily accessible and clearly identified. Provide
input filters for noise suppression. Provide a full-capacity internal DC
power supply for each bus.

.8.4 Control Drive

Provi de adj ustabl e speed pneunmatic control drives including handwheel s,
couplings, adapters, |inkage system drive arms, and danper arns, to
respond to signals fromthe control system Provide dual-pole dual -throw
l[imt switches to electronically sense open and cl osed danper positions

wi t hout using a slide mechanism The full-stroke travel time of the danper
drive piston in either direction shall be adjustable fromone second to one
m nut e.

.8.5 Mai n Baghouse Control Pane

Provi de an encl osed control panel cabinet for each baghouse. Baghouse
controls and indicators shall include neters, recorders, thernocoupl es,
pressure gages, graphics, annunciators, power supplies, power sw tches, and
wiring. The cabinets, 3 nm 1/8 inch hot-rolled steel paneled NEVA | CS 6,
Type 12 encl osures, reinforced inside with angles and channels, shall have
lifting lugs for shipping and handling. Provide a shipping pallet for each
control panel cabinet. Cabinets shall also include one two-tube 40 W 120
V fluorescent light fixture, one 120 VAC duplex 3 wire polarized grounded
outlet, term nal blocks, interior panels for nounting auxiliary equipnent,
front and rear hinged access doors with key |ocks, cutouts with renoveabl e
cover plates for itens designated as future, and floor anchoring or a floor
foundation. Install cabinet sections side by side and provi de bottom side
openi ngs to interconnect the cables w thout routing the cabl es outside of
the cabinets. Do not bring power greater than 120 V into the cabinet.

Fill and grind cabinet edges to a 6 mr 1/4 inch radius. Mintain cabinets
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at mininmun 125 Pa 0.5 inch WC using a fan powered by a 120 V, single-phase
m ni murr 0. 09 kW 1/8 hp notor. Provide a ventilation systemincluding
ventilation louvers, grills, exhaust fans, ductwork, and filters to ensure
heat is dissipated. Filter pressurizing air for particul ates greater than
one nmicron at a mninmm98.5 percent efficiency.

.8.5.1 Recorders

Provi de each niniature pen strip chart recorder with an engraved scal ed

| egend plate, a rubber |egend stanp, internal fluorescent |lighting, a set
of tools and accessories, and a 12 nonth supply of charts and ink. Design
recorders for 120 VAC power. Mniature pen strip chart recorders shall be
100 mm 4 inches in width having a 25 mr one inch per hour chart speed.

.8.5.2 Ther nocoupl es

Provi de Type K ungrounded thernocouples with AWG Size 20 iron-constantan
wires for nmeasuring ductwork, and surface tenperatures. Provide universa
t her nrocoupl e heads with screwed covers, chains, termnal connectors, and
stainl ess steel nipples so that head clears insulation by 50 mr 2 inches.
Duct wor k t hernocoupl es shall be spring | oaded with two hol e insul ators,
Type 304 stainless steel sleeve sheath, and silver plug tip. Insulate
surface thernocouples using a glass fiber insulating jacket to protect

t her nocoupl es from hi gh tenperatures.

.8.5.3 Pressure Gages

Provi de pressure gages indicating pressures fromzero to 2490 Pa 10 inches
WC, with high and | ow pressure rip set points. Pressure gages shal
withstand up to 172 kPa (gage) 25 psig. Enclose pressure switch el enents,
120 VAC, dual -pole dual-throw relays, in a NEVA | CS 6encl osure.

.8.5.4 Graphi cs

Provi de a graphic subpanel to pictorially describe the flue gas flow path
t hrough each baghouse, including through the ductwork, bypass, danpers,
fans, and valves, to display the operating status of each fan, and to

di splay the position of each valve and danmper. Provide control swtches,
indicating lights, and neters adjacent to the correspondi ng graphic

equi pnent synbol. Provide snmooth finished di splay openings for the
switches, lights, and neters, in the panel netal behind acrylic sheeting.
The graphic synbols, flow lines, naneplates shall be:

a. Base material: 6 mr 1/4 inch phenolic or 4.76 nm 3/16 inch solid
acrylic sheeting.

b. Letters and synbol naterial: Lam nated phenolic or acrylic
sheet i ng.

c. Equi pnent synmbols, flow arrows, and nanepl ates thickness: one mr
0. 040 i nch.

d. Flowline thickness: 0.50 nmr 0.020 inch
e. Color: Solid white core with colored satin finish overlay.
f. Engraving: Engrave through colored overlay to expose solid core.

Cut lam nate with bevel ed edges, except flow lines, to expose
solid core on perineter.
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g. Munting: Mount to front face sheet with contact cenent. Cenent
shal | be renmoveabl e using a solvent that will not damage face
sheet or synmbols. Do not use doubl e-faced adhesive tapes.

Indicating lights shall be nomnal 15 nmm 1/2 inch diameter and rated for
120 VAC. Provide the following indicating lights; lens colors are in
parent heses, * indicates itens activating an audi ble alarm

a. Inlet danper--OPEN (green)

b. Inlet danper--CLOSED (red)

c. CQutlet poppet--OPEN (green)

d. CQutlet poppet--CLOSED (red)

e. Mdul e--ACTI VE (green)

f. Modul e--1NACTI VE (red)

g. Hopper throat heater--ON (green)

h. Hopper throat heater--OFF (red)

i. Hgh ash level (red)*, one per hopper

j. Hghinlet gas tenperature (red)*

k. High tenperature drop across baghouse (red)*

I. Low hopper tenperature (red)*, one per hopper

m Low conpressed air pressure (red)*

n. High pressure drop across baghouse (red)*

0. Power--ON (red)

p. SYSTEM START (green)

g. SYSTEM STOP (red)

r. Ceaning node OFFLI NE sel ected (white)

s. Ceaning node ONLINE sel ected (white)

t. Ceaning node MALFUNCTI ON (red)*

2.8.5.5 Annunci at or s
Construct annunciators using factory-tested, burned in solid state
electronics. Contact circuitry shall meet |EEE C37.90.1. Power equi pnent
fromthe Government's 120 VAC station service source. Arrange power
supplies, circuit breakers, and input termnal blocks in groups to pernit
servicing single section of the annunciator system w thout disabling the

entire system Al armw ndow shall be 50 to 80 mm 2 by 3 inch. Use
el ectronic tone generators with variable pitch and vol une controls.
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2.8.5.6 Power Supplies and Switches

Provi de nechanically interlocked, main circuit breakers nmounted in the

baghouse
servi ces.

panel board for switching, and for primary and backup power
Provide a 20 A nolded case circuit breaker for each tap fromthe

control bus. Provide one AC alarmrelay connected to each AC bus with two
sets of contacts to close after a 2 second delay on loss of AC. Provide a
120 VAC control bus and a 120 V utility bus. Provide a 24 VAC power supply
for low voltage indicating lights and meters. Use metal position marking
nanepl ates and plastic identification nanmepl ates.

2.8.5.7 Wring

kkkkkkhkk*k

*kkkkkkxk
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NOTE: Include control wiring installation and
anperage ratings as part of this section or as part
of Division 16, Electrical. |If included in this

section, it nust conply with Division 16,

El ectrical. Anperage ratings shall conply with | oad
requi renents. Provide an automatic transfer switch
to switch to the backup source upon primary source
failure. Provide a manual reset and provide an

al arm contact on transfer

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

Provi de cabl es, term nal blocks, grounding buses, and fuse boxes as foll ows:

a.

Cables: Prefabricated cables, [ ] neters feet in length, with
pl ug-in connectors at both ends of the interconnecting wre.
Provi de a nechanical restraint between the cable connector mating
hal ves so that the connecting pin-pair does not separate due to
nmechani cal vibration or cable sag. Design the male connector to
protect the pins fromcable pulling and to align the two hal ves
during mating. The connector shall be rated for 600 V and 90
degree C 194 degrees F conductor tenperature, with m ninmum 18 Gage
copper conductors, neoprene or polychl orosul phonate jackets, and
shi el di ng.

Term nal Bl ocks: Heavy-duty, sliding-link rated not [ess than 20
A, 600 Vwith not less than 13 mr 1/2 inch spaci ng bet ween
termnals. Provide 10 percent spares. Main power supply circuit
term nal bl ocks and control bus termination terninal blocks shal
be rated not less than 40 A. Design to allow individual circuit
testing w thout disconnecting cabinet wiring. Design termnal to
recei ve ring-tongue cable connectors on the field side. Munt
termnal blocks in rows within the panel cabinets at heights
greater than 305 nmmr 12 inches, for connections of renote devices.
Group and wire terminal blocks by function. Wre using insulated
swi tchboard wire rated for 600 VAC, 60 Hz, 90 degree C
conditions. Use American Wre Gage (AW Size 14 or |larger for
120 VAC control and indicating circuits, AW Size 10 or larger for
120 VAC main power supplies and tap circuits, and AWG Si ze 20 for
devices not greater than 28 V. Pernmanently stanp or mark the
marking strip with the term nal designation. Do not use

sel f - adhesi ve enbossed plastic | abel tape.

Groundi ng Buses: Mninumr 25 by 6 mr one inch by 1/4 inchgroundi ng

bus running the full Iength of the panel cabinet sections.
Provide with Number 4, 250 thousand circular nml (MM lugs for
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ground cabl e connection at each end. Connect internal grounds to
t he ground bus.

d. Fuse boxes: Provide single-pole and three-pole fuse boxes with
fuses for each set of relaying and netering potential circuits.
Provide plug-in strips to connect 120 VAC supplies to neters and
recordi ng equi pnent.

.8.6 Local Hopper Heater Control Panels

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

NOTE: Specify parallel alarmcontacts within the
control panel and connect to a ternminal block within
the panel to a renpte al arm system

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

Provi de each hopper with a factory wired | ocal hopper heater control panel
containing relays, contactors, circuit breakers, and control transforners.
Use non-spliced interconnecting nultistrand copper wire with high
tenmperature ( 454 degrees C 850 degrees F) insulation, fromthe hopper
heater and fromthe hopper throat heater, to the |ocal hopper heater

control panel. Locate |ocal hopper heater control panels near the
correspondi ng hopper. Provide each hopper heater with individual automatic
heat er controls havi ng adj ustabl e setpoints and proportional bands.

Heaters shall not operate when access doors are open. Heater voltage shal
be [ ] VAC. Control voltage shall be 120 VAC. Size wiring, circuits,
and controls for 2690 Wn2 250 Wft2. Arrange heater wiring and
connections to provide a balanced load on a [__ ] V, 3-phase power supply
system Enclose in a NEVA ICS 6 [Type 12] [Type 4] [floor] [wall] nounted
encl osure and include the foll ow ng:

a. One control tenperature thernmostat (with bulbs and 1524 mm 60 inch
flexible cable capillaries).

b. One low tenperature alarmthernostat (wth bul bs and 1524 nmr 60
inch flexible cable capillaries).

c. One high tenperature alarmthernostat (with bulbs and 1524 mmr 60
inch flexible cable capillaries).

d. One main 3 pole | ] Vcircuit breaker

e. One individual fuse circuit protector for the [
circuit to each | ocal hopper heater termn nal box.

f. One [__ ] W120 V dry control transfornmer with one secondary
| ead fused and the other secondary |ead grounded.

g. One 600 V contactor with a 120 V operating coil for each
thernostatically controlled heater circuit.

h. Magnetic contactor and alarmrelay with two normally open contacts.

i. Termnal blocks for termnation of control and alarmcircuits
i ncluding 10 percent spares on each bl ock

j. Auxiliary relays for automatic operation of the heater system
term nal blocks for power, control, and alarmcircuits.
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k. Throat heater surface thernmocouples, one thernocoupl e per hopper
heat er.

Provi de each | ocal hopper heater control panel cover with the foll ow ng:
a. "ONLINE, " "OFF," "AUTO' selector switch.

b. 120 V "H GH LEVEL" red light with integral transformer, one each
zone.

c. 120 V "ON' green light with integral transformers, one each zone.

d. 120 V "LO TEMP" white light with integral transforner, one each
zone.

e. Device and encl osure nanepl ates screwed or riveted to panel.
Wre the selector switch for the follow ng system operati on:

a. "ONLINE": Heaters operating (includes throat heater).

b. "OFF': Al elenents off.

c. "AUTO': Control functions transfer to Master Hopper Heater
Control Panel.

.8.7 Mast er Hopper Heater Control Panel
Provide a factory wired master hopper heater control panel containing
rel ays, contactors, circuit breakers, control transforners, and devices for
conpl ete control of each hopper heater system in the control room
Enclosed in a NEMA I CS 6 [Type 12] [Type 4] [floor] [wall] mounted
encl osure and include the foll ow ng:
a. One main circuit breaker.
b. One circuit breaker and contactor alarmrelay with two normally
open contacts for each hopper zone. The contactor shall have a
120 V operating coil.
c. "ONLINE, " "OFF," "AUTO' selector switch for each hopper.

d. 120 V "HICH LEVEL" red light with integral transformer for each
hopper.

e. 120 V "ON' green light with integral transfornmers for each hopper.

f. 120 V "LO TEMP" white light with integral transfornmer for each
hopper.

g. Device and encl osure nanepl ates screwed or riveted to panel.

h. Auxiliary relays and equi prment required for operation of the
heati ng and al arm syst ens.

i. Fused control transforner having a 120 VAC secondary.
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2.

2.

9  ACCESS PROVI SI ONS
9.1 Access Requirenents

Provi de access stairs, wal kways, and platforns fromboiler to baghouse.
Baghouse access shall include interior and exterior access, including
access to mani folds, bags, tube sheet, weather enclosure, hoppers, valves,
conveyors, expansion joints, dampers, gas sampling ports, poke holes, and
equi prent requiring routine maintenance, repair, or replacenent. Access
provi sions shall conply with OSHA regul ations. Interconnect wal kways and
pl atforns on each side of the baghouse or each side of equipnment, at the
sanme el evation, by wal kways. Connect wal kways, including roof, by stairs.
Provi de caged | adders at each level for secondary egress. Provide

al  owance for installing piping, conduit, electrical outlets, and lighting
fixtures. Provide 7 feet headroom cl earance above wal kways, platforms, and
stairs. Provide manhol es, inspection doors, and access doors with interna
and external access wal kways, |ights, and platforns, at areas requiring
access for operation and naintenance. Operation and nai ntenance access
requirenents are listed, by C ass, bel ow

.9.1.1 Class 1

Regul arly attended areas including: |ubricated equipnent, bearings,
instrunments, valve operators, danper operators, danper |inkages, danper
drives, test ports, instrunent connections, and equi pment requiring daily
i nspection, maintenance, and operation. Provide platforms accessible by
stairs. Do not use a | adder or ship | adders.

.9.1.2 Class 2

Peri odi ¢ mai nt enance access areas includi ng expansion joints, ductwork

i nspection doors, safety valves, val ve packing, and equi pnent requiring
access every two years or nore. Provide platfornms accessible by | adders.
Provide not |less than two avenues of escape fromsafety val ves or ot her
hazar dous equi pnent.

.9.1.3 Class 3

I nfrequent nai nt enance access areas, where access is required for painting,
reinsul ation, or replacenent of conponents which have a service life of 10
years or nore. Provide area to erect tenporary scaffol ding, |adders,

pl atforns, and safety nets. Provide rotating nachi nery and nmechani ca

equi prent conponents wei ghing greater than 91 kg 200 pounds with lifting

| ugs and provide nonorails to remove and | ower the equipment to grade in a
single lift.

.9.2 Interior Access Provisions

Provide minimumr 5 nmr 3/16 inch ASTM A 36/ A 36N manhol es, inspection doors,
and access doors to allow interior access to the hoppers, manifolds,
ductwork, bags, and tube sheet. Access openings shall have gas-tight,

insul ated, externally hinged, ethylene propyl ene terpolyner (EPDM gasketed
doors with 13 mr 1/2 inch dianeter snooth hand hol ds above the inside and
outsi de of each door. Hi nges shall support the doors when open. Provide
safety chains to allow doors to be cracked slightly open before opening
compl etely and padl ocks to all ow padl ocki ng doors in the open position.

Addi tional requirenents are as foll ows:
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2.9.2.1 Access to Hoppers

Provi de each hopper with one quick-opening, mnimmr 610 mr 24 inchdi amet er
manhol e havi ng an access door as specified in the above paragraph

Interl ock hopper access doors to |level detectors to prevent access when the
nucl ear | evel detectors are operational. Provide 13 mr 1/2 inchdi aneter
snoot h hand hol ds i nside each hopper, every 460 mr 18 i nches down the side
of the hopper to the bottom to serve as a | adder.

2.9.2.2 Access to Mani fol ds and Ductwor k

Provi de at | east one qui ck-opening, mninmunr 610 nm 24 inch dianeter nmanhol e
or one qui ck-opening mnimunr 460 by 610 mr 18 by 24 inchinspection door at
the inlet manifold, the outlet manifold, and at ductwork areas greater than
[ ] meters feet in length. Provide either a quick-opening, mninmmn 610
nr 24 inch di aneter manhol e or a qui ck-opening mni murr 460 by 610 nr 18 by
24 inch inspection door at both sides of danpers, expansion joints, and
both sides of gas distribution devices. The doors shall be as specified in
t he above paragraph.

[2.9.2.3 Access to Reverse Air System Bags

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

NOTE: Sel ect the applicabl e paragraph(s) fromthe
fol | owi ng:
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Provi de each conpartnment with interior wal kways and access doors to all ow
access to the bags and both upper and | ower bag supports. Interior

wal kways shall be mnimun 610 mr 24 inches wide with kickplates. Access
doors shall be minimunm 508 by 1118 mr 20 by 44 inch with external bolt-down
lugs and safety interlocks, and as specified in the above paragraph. Space
l ugs evenly around the door perimeter including the hinged side, nininmm
one lug per 305 mr foot of door perineter, to assure uniform gasket
pressure around the entire door periphery. Provide permanently attached
caution signs and opening instructions at each door for operating
personnel . Locate wal kways between rows of bags maintaining mninmnm 13 nm
1/2 inch clearance with the bags inflated, to prevent bags fromcomng into
contact with the wal kways and wearing out, and maintaining a maxi mum
three-bag reach. Provide upper access wal kways one neter 3 feet bel ow the
upper support frane. Provide a mininunm 1 .22 neters 4 feet craw space
above the upper support frane.]

[ Access to Pul se Jet System Bags

Provi de each conpartnment with interior wal kways and access doors to all ow
access to the bags and bag support. Interior wal kways shall be nmi ni mum
610 mr 24 inches wide with kickplates. Access doors shall be m ninunr 508
by 1118 mmr 20 by 44 inch with external bolt-down |ugs and safety
interlocks, and as specified in the above paragraph. Space lugs evenly
around the door perineter including the hinged side, mninmmone |ug per
foot of door perinmeter, to assure uni form gasket pressure around the entire
door periphery. Provide permanently attached caution signs and opening
instructions at each door for operating personnel. Locate |ower wal kways
between rows of bags to maintain a naxi numthree-bag reach. Locate the

| ower wal kways 152 mmr 6 i nches bel ow the | ower end of the bags to prevent
bags fromcom ng into contact with the wal kways and wearing out. Provide
upper access wal kways al ong the floor of the outlet plenum
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12.9.3 Exteri or Access Provisions

Provi de | adders, stairs, wal kways, and platforms, including supporting
steel, handrails, kickplates, electrical lights, and electrical outlets, to
manhol es, inspection doors, and access doors. Design |adders, stairs,

wal kways, and platforns for live | oads, as specified in paragraph entitled
"Design Criteria." Provide wal king surfaces on the roof for periodic

equi prent mai nt enance or inspection areas. Provide a 1829 by 2109 mr 72 by
83 inches uninsul ated double utility door to each weat her encl osure.

2.9.3.1 Ladder s

Ladders shall be mnimumr 457 mr 1 foot 6 inches wide with 20 mr 3/4 inch
di ameter rungs spaced at 305 mr 12 inch on centers and m ni mun 10 by 65 mr
3/8 by 2 1/2 inch side rails.

2.9.3.2 Stairs

Stairs shall be open risers with a mninmur 229 nr 9 inch grate tread,
mnimurr 0.91 nm 3 foot width, and a maxi nunm 203 nmr 8 inch rise. Design for
610 km n2 125 psf live |l oad or 454 kg 1,000 pound novi ng concentrated | oad,
whi chever is greater. Provide 40 mr 1 1/2 inch dianeter black standard

wei ght pipe, ASTM A 53/ A 53N, Type E or Type S, handrails along both sides
of stairs. Top handrail shall be 762 to 813 mr 2 feet 6 inches to 2 feet 8
i nches above edge of tread. Main bars shall be 25 by 5 mm 1 by 3/16 inch.
Use serrate main bars for outdoor use. Support stairs at bearing bars with
tack welded 65 by 5 mm 2 1/2 by 3/16 inch carrier plates.

2.9.3.3 Wal kway's

Provide minimumr 610 mr 2 feet wal kways in Cass 2 areas. Oher wal kways
shall be minimur 0.91 n 3 feet. Design for 488 kg/n2 100 psf live | oads
pl us concentrated equi pnrent | oads. Design wal kways which are above
ductwork or other surfaces, so that the underside of the wal kway is a

m ni mum of 150 mr 6 i nches above the upper surface of the ductwork
including insulation and | agging. Provide 40 nmr 1 1/2 inch dianmeter black
standard wei ght pipe, ASTM A 53/ A 53, Type E or Type S handrails. Pipe
runs shall be horizontal at 584 mmand 1.07 m 1 foot 11 inches and 3 feet 6
i nches above wal k grating.

2.9.3.4 Pl at f or ns

Provide mninmum 1.11 sq neters 12 sq feet platforms. Design platforns for
live | oads of 488 kg/n2 100 psf plus concentrated equi pnent | oads. Design
pl atforns which are above ductwork or other surfaces, so that the underside
of the platformis a mninmmof 150 mr 6 i nches above the upper surface of
the ductwork including insulation and |lagging. Provide mininmumr 6 mr 1/4
inch thick raised steel floor plate grating of one piece, resistance-wel ded
with 5 mr 3/16 inch dianmeter main bars, ASTM A 108, Grade 1015, spaced at
no more than 30 mr 1 3/16 inches on corners. Use serrate main bars for

out door use. Provide subfram ng so grating span is no greater than 1.07 m
3 feet 6 inches. Space crosshars, ASTM A 108, Grade 1010, at 102 mmr 4
inches on centers. Crossbars shall be hexagonal of 8 mr 5/16 inch dianeter
of inscribed circle, 13 by 5 mr 1/2 by 3/16 inch rectangular, 6 mr 1/4 inch
square with spiral twist, or 8 .33 mr 21/64 inch dianeter round. Provide 40
mr 1 1/2 inch diameter black standard wei ght pipe, ASTM A 53/ A 53V, Type E
or Type S handrails and 6 mm 1/4 inch thick steel kickplates. Pipe runs
shal | be horizontal at 584 mr 1 feet 11 inches and 1.07 m 3 feet 6 inches
above grating.
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2.

10 SOURCE QUALI TY CONTROL

Conduct standard factory tests and performance tests required by the
appl i cabl e codes on control circuits, mechanical draft equiprment and
materials, and danpers, except poppet danpers. Notify Contracting Oficer
of test dates in witing not |less than 45 days before factory tests so that
Contracting OFficer may witness test.

.10.1 Baghouse Controls Tests

Performcontrol systemfactory tests with control system components
connected together. To test, provide control boards with 115 VAC, 60 Hz,
and operate each control switch and selector switch to verify that each
control circuit operates as shown on the schematic diagrans. Sinulate
renote contacts and switches with junpers at the appropriate externa

term nal blocks to verify proper circuit operation. Test annunci ator
systens to verify that annunci ator points operate correctly by junpering or
operating alarminitiating device or jumpering external terminals for
renote alarminputs.

.10.2 Mechani cal Draft Equi pnment Tests and Materials

Factory tests shall include nechanical bal ancing of rotary parts.

.10. 3 Damper s

Test each danmper foll owi ng AMCA 500-D, including frame, except poppet
danpers, five tinmes in an airtight chanber at design flowate tenperature
and pressure to determ ne gas | eakage across the danper and the frane.
Provide instrunments to determ ne the amobunt of |eakage and the static
pressure against the danper. |If a danper is equipped with a seal air
system test the danper both independently and with the seal air system
Qperate systemat design flowate, tenperature, and pressure.

PART 3 EXECUTI ON

3.

3.

1  COORDI NATI ON

Coor di nate desi gn paraneters and baghouse collection systemcontrols with
manuf act urers whose equi prment will interface with, or affect, the system
operati on.

.2 | NSPECTI ON

The Contractor Quality Control Representative and the Contracting Oficer
shal | inspect equipnent and materials before, during and after installation
at the job site. Correct or replace defective material and equi pnment as
approved by the Contracting Oficer.

3 | NSTALLATI ON
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NOTE: Revise this paragraph as necessary when
baghouse manufacturer is to install the equipnent
provi ded.

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

Install equipnent on foundations or structural steel framework as shown on
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the draw ngs, or as specified el sewhere herein

.3.1 | nsul ati on

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

NOTE: |If a separate insulation section is part of
this specification, add a note to that section to

i ndi cate that baghouse insulation is covered by this
section.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

I nsul at e housi ng, hopper, and ductwork. Provide insulation with
interruptions to pernit access to the foll owi ng openi ngs w thout danagi ng
the insul ation system manhol es, inspection doors, access doors, and

fl anged openi ngs. Provide boxouts around nanepl ates and code stanping
synbols. Install a double |ayer of insulation with the joints of the two

| ayers staggered. Fill cracks, voids, and depressions of insulation with

i nsul ating cements before applying another |ayer of insulation or jacket
application. Provide insulation with expansion joints to wthstand
differential thermal expansion novenents which may cause cracks or tears in

the insulation. Install insulation between stiffeners and over stiffeners
so that the stiffeners are conpletely insulated. Install additiona

i nsul ation or casing spacers between stiffeners so that the surface is

| evel. Securely wire and |ace insulation in place using a soft

ASTM A 580/ A 580, Nunber 14, Type 302 stainless steel wre.
.3.1.1 M neral Fiber Block and Board | nsul ation

Secure mneral fiber and bl ock and board insulation with stud insulation

| ugs spaced not greater than 432 mr 17 inches on center. Weld lugs in

pl ace. Reinforce blocks on the exterior face with expanded netal to
prevent sagging or cutting of the insulation by the lacing wire. Secure
entire surface of mneral fiber block and board insulation in place using
wire threaded lugs. Thread lugs with wire both ways, pull tight, tw st
ends together with pliers, bend over, and carefully press into the surface
of the insulation.

.3.1.2 M neral Fi ber Bl anket |nsul ation

Secure mneral fiber blanket insulation with speed washers and inpaling
pi ns spaced not greater than 305 mr 12 inches on centers. Wen applying
speed washers, do not conpress the insulation below the design insulation
thickness. Reinforce mineral fiber blanket insulation with expanded net al
on the outer surface and wire nesh or expanded netal on the inner surface.
Tightly butt bl anket sections together and tie at joints to prevent the

bl anket edges from peeling or bulging, and to provide naxi mum seal ing.

.3.1.3 Calcium Silicate Insulation

Provide calciumsilicate insulation over 12 Gage steel pins studwel ded on
610 mr 2 feet centers. Do not place calciumsilicate insulation directly
in contact with the alumnumcasing. Cosely fit insulation around
penetrations. Hold insulation in place by 65 mr 2 1/2 i nchsquare speed
washers. Protect calciumsilicate on horizontal surfaces by 16 Gage sheet
steel coated with a non-slip paint. On other areas, apply 13 nr 1/2 inch
thick insulating concrete or cover using 16 Gage sheet steel. Provide
access panels with renovabl e i nsul ati on panel s.
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3.2 Casi ng
3.2.1 Structural Steel Gid System

Design the structural steel grid systemto provide a snooth finished
surface of insulation over the stiffeners, access doors, flanges, ribs, and
uneven surfaces. Weld the grid systemonto the equi pment and structura
support surfaces. Install alum numcasing onto grid system Design the
roof to transmt an external 114 kg 250 pound wal king | oad fromthe casing
to the structural grid systemw thout conpression of the insulation

mat eri al .

.3.2.2 Access Openi ngs

Closely fit insulation to manhol es, inspection doors, access doors, and
fl anged openings. Frame and flash to make weather-tight. Provide hinged
or lift-off doors with namepl ates, code stanping synbols, and

non- proj ecti ng connections.

.3.2.3 Weat her proofi ng

Fabricate and overlap casing to make weather-tight. Provide closures,
flashings, and seals. Provide the open ends of fluted sections with
tight-fitting closure pieces. Formand install flashing so that water
cannot enter and wet the installation. Design and install flashing to
readily drain any water that mght enter. Watherproof joints or casing
openi ngs whi ch cannot be seal ed by flashings or laps with an al unm num

pi gnent ed seal er.

.3.2. 4 Convection Stops

Provi de convection stop on vertical surfaces over 3.67 neters 12 feet
tall. The maxi muminterval between convection stops shall be 3.67 neters
12 feet.

.3.2.5 Casi ng Attachment

Attach al um num casing to the structural steel grid system using Nunber 14
stainless steel, Series 300, self-tapping screws on 305 mr 12 inchcenters.
Fasten vertical |aps and flashings using 20 mr 3/4 i nchNunber 14 stainless
steel, Series 300, sheet nmetal screws on 305 mm 12 inch centers. Provide
exposed screws with alum num or stainless steel backed neoprene washers
preassenbl ed to screws. Do not conpress insulation below nom nal thickness.

.4 FI ELD QUALI TY CONTRCL

4.1 Manuf acturer's Field Representative

Furni sh the services of a baghouse manufacturer field representatives
trained by the manufacturer to assist baghouse installers to ensure that
the baghouse is installed in accordance with the manufacturer's
recomendations. The field representatives shall be at the erection site
during installation phases including unloading, hauling, storing, cleaning,
erecting, startup, and testing, until the system has been brought online
and stabilized. The field representatives shall supervise the adjustnent
of controls, control devices, and conmponents supplied with the baghouse and
shal | instruct the plant operators in the operation, care, and mai ntenance
of the equipnment. The field representatives shall certify in witing to
the Contracting O ficer that the baghouse has been installed as recomended
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by the nmanufacturer.

.4.2 Post-Installation Inspection

The baghouse manufacturer's service engi neer shall inspect the conplete
baghouse prior to startup to verify that the unit is installed as the
manuf act urer recomends.

.5 | DENTI FI CATI ON

Securely fasten an alum num brass, or corrosion resistant steel naneplate
to the equipnent in a readily visible |ocation using rivet or sheet netal
screws. The nameplate shall contain the manufacturer's nane, nodel or
series nunber, serial nunber, design gas inlet volunme and tenperature, and
air-to-cloth ratio. |Indent or enboss the information into the nmetal to
avoi d nanepl ate being covered by insulation. Provide plastic engraved
nanepl ates for renote nounted devices. Fabricate naneplates froml an nated
white phenolic plastic with black engraved letters, 20 nm high and 76 mMm
long 3/4 inch high and 3 inches long. Attach naneplates wi th pernanent
adhesi ve or screws.

6 TRAI' NI NG PROGRAM OF OPERATI NG AND NMAI NTENANCE PERSONNEL

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

NOTE: CAUTION. There are restrictions on the type
and extent of training which can be paid for with
various categories of construction funds. The
training routinely acceptabl e under construction
contracts is the one- to two-day type where factory
representatives or others instruct facility

mai nt enance and operati ng personnel in the basics of
operating and nai ntaining the equi pnent, generally
on-site. If nore extensive types of training are
required, particularly where the student is required
to travel and where special consultants are required
to teach governnent personnel for extended anounts
of time, consult the PA Director, Contact Division
and the Head, Conptroller Department, for assistance
in determ ning how to acconplish the training within
the regulations. Anything over two- to three-days
of fsite should be highly suspect.

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

Provi de classroominstruction, field instruction, and testing to the
Covernment's operating personnel to ensure that operators will be qualified
to properly and safely operate and maintain the baghouse system i ncluding
i ndi vi dual equi pnment conponents. Provide training at job site within 30
days of startup. Provide the operators with a working know edge of
operation theory and principles, operation and control requirenments, and
techni cal requirements for maintenance. Provide training manual s and
testing materials so that, with the operating and nai nt enance manual s, the
Government may train new operators wi thout Contractor assistance.

.6.1 Cl assroom I nstruction

Devel op and present 40 hours of organi zed classroominstruction on
operation theory and principles, operation and control requirements, and
technical requirenents for maintenance. Admnistrate tests at the

concl usi on of the course.
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6.2 Field Instruction
After startup, a service engineer shall provide supervision of the system
for not less than 8 hours per day for 30 days to assist and instruct
CGovernment operators. Instruction shall include, but not be limted to the
fol |l owi ng:

a. Precoating of bags.

b. Actual startup and shut down.

c. Instrunent, gage, and control functions.

d. Deliberate upset of the systemand correction instructions.

e. Sinulation of induced fan failure.

f. Baghouse mai nt enance including renoval and replacenment of bags.

g. Bypass systen. Wen and how to use bypass system

.6.3 Testing Program

Provide a witten test programto determ ne individual conprehension
levels. Use the testing programin conjunction with the classroom
i nstruction.

.6.4 Video Recording

Provi de col or video tapes of field instruction or provide prepared col or
vi deo tapes covering the field instruction materi al.

.7 PAI NTI NG

At the factory, blast clean exterior surfaces of the baghouse systemto
base nmetal, SSPC SP 6/ NACE No. 3, including ductwork, manifolds, hoppers,
support structures, and access provisions, and prinme and apply two coats of
paint, FS TT-P-28. Surfaces exposed to the flue gas fl ow need not be

pai nted but shall be protected during shipnent and storage with a
rust-protective coating.

. 8 PROTECTI ON FROM GALVANI C CORROSI ON

To prevent agai nst gal vani c corrosion, prevent permanent contact of

al um num casing with copper, copper alloy, tin, lead, nickel, nickel alloy,
and Monel netal. Wiere it is necessary to attach the casing to carbon
steel or to a low alloy steel, first prine the steel with zinc chromate,
and then paint with alum numpaint, FS TT-P-28. Do not use |ead based

pai nts. Hot-di p gal vani ze, ASTM A 123/ A 123N, external floor plates,

| adders, grating, stairs, platforms, wal kways cages, handrails, kickplates,
and accessories. Floor plate warpage shall not exceed 25 mr one inch for
every 3.05 neters 10 feet in any direction.

.9 PROTECTI ON FROM | NSULATI ON MATERI ALS

Protect equi pnent and structures frominsulation materials. Cean, repair,
and restore equi pnent and structures to their original state after work is
conpl eted. Repl ace corroded, discolored, or danmaged casing.
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3.10 FUNGUS TREATMENT ( TROPI CAL AREAS ONLY)
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NOTE: Use this paragraph only for projects in
tropi cal areas with considerabl e noisture.
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Do not treat conponents and elenents inert to fungi, hernetically seal ed,
or of operations adversely affected by the application of varnish, for

noi sture and fungus resistance. Treat the electrical connections including
termnals, as follows:

a. Starter and solenoid coils, except potted coils: ML-T-152

b. Mtor coils which rise in tenperature 40 degrees C 104 degrees F
or less: ML-V-173.

c. Mdtor coils which rise in tenperatures over 40 degrees C 104
degrees F: Two coats Type AN, Cass 105, M L-1-24092

Apply coats by the vacuum pressure, inmersion, centrifugal, pulsating
pressure, or buildup nmethod to fill coil interstices and to prevent
entrapped air or noisture. The sealer coat nmay be applied by brushing or
sprayi ng.

3.11 SCHEDULE

Sone nmetric neasurenments in this section are based on nathenatica
conversi on of inch-pound neasurenents, and not on netric neasurenents

commonly agreed on by the manufacturers or other parties. The inch-pound
and nmetric neasurenents shown are as foll ows:

Pr oduct s I nch- Pound Metric
a. [ ]

-- End of Section --
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