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NOTE: This gui de specification covers the
requi renents for packaged, and nodul ar
field-erected; starved, and excess air incinerators.

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

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

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

PART 1

GENERAL

*%

*%

*% *% *% *% *% *% *% *% *% *% *%%

NOTE: The packaged incinerator specified hereinis
intended to burn waste nmaterials for residential and
nonresi dential structures in batch burning
applications. Waste includes conmbustible materi al
rubbi sh, garbage, and classified materials.

This section addresses incinerators having a
capacity ranging from1.05 MW 3.58 MBtuh or 378 kg/hr
833 pounds/hr, 9 netric tons/day 10 TPD up to 7.91
MWV (27 MBtuh), or approximately 2.7 netric tons/hr 3
tons per hour, 68 netric tons/day 75 TPD of Type 2
waste 10 MJ/ kg 4300 Btu per pound, or the Joule Btu
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equi val ent anount of Types 0, 1, or 3.

Excess air incinerators covered by this guide
specification are expected to operate in a
“controlled air" node, sinmlar to starved air

i ncinerators, but constructed as a single chanber
rather than two separate chanbers. These units nmay
have either an integral, or a separate heat recovery
boiler. Auxiliary burners are fired with gas, oil

or a conbi nation thereof and sized to supply the

i nput required to ensure conpl ete conbustion of the
refuse in the primary and secondary conbusti on zones.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

21 REFERENCES

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 zati on, designation, date,
and title.

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

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

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

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

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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1

1

and Gases Equi pnent Directory
2 DEFINITIONS
2.1 Waste Type 0, Trash

A m xture of highly conbustible waste such as paper, cardboard cartons
wood boxes, and fl oor sweepings fromcomercial and industrial activities.
The nixture consists of up to 10 percent by weight plastic bags, coated
paper, |am nated paper, treated corrugated cardboard, oily rags, and

pl astic or rubber scraps. This type of waste contains up to 10 percent
nmoi sture and not nore than 5 percent non-conbustible solids, and has a
heating val ue of 19, 805 kJ/ kg 8,500 BTU per pound as fired.

. 2.2 Waste Type 1, Rubbish

A m xture of conbustible waste such as paper, cardboard cartons, wood
scraps, foliage, and floor sweepings fromdonestic, commercial, and
industrial activities. The mixture consists of up to 20 percent by wei ght
restaurant waste, but contains little or no treated paper, plastic, or
rubber wastes. This type of waste contains up to 25 percent noisture and
not nmore than 10 percent inconbustible solids, and has a heating val ue of
15, 145 kJ/ kg 6,500 BTU per pound as fired.

. 2.3 Wast e Type 2, Refuse

An approxi mately even mi xture of rubbish and garbage by weight. This type
of waste, conmon to apartnent and residential occupancy, consists of up to
50 percent noisture and not nore than 7 percent inconbustible solids, and
has a heating val ue of 10,019 kJ/kg 4,300 BTU per pound as fired.

.2.4 Waste Type 3, Garbage

Gar bage such as animal and vegetabl e wastes fromrestaurants, hotels,
hospitals, markets, and simlar installations. This type of waste contains
up to 70 percent noisture and up to not nore than 5 percent inconbustible
solids, and has a heating value of 5825 kJ/ kg 2,500 BTU per pound as fired.

.2.5 Waste Type 4, Pathol ogi cal

Human and ani nal remmins, such as organs, aninmal carcasses, and solid
organi ¢ wastes fromhospitals, |aboratories, slaughterhouses, anina
pounds, and simlar sources. This type of waste contains up to 85 percent
moi sture and not nore than 5 percent inconbustible solids, and has a
heating value as | ow as 2330 kJ/ kg 1,000 BTU per pound as fired.

.2.6 Waste Type 5, Cassified

A m xture of highly conbustible waste such as paper, plastics, or other
items that have been used for intelligence purposes, or deened sensitive to
compl eting a sensitive mssion on behalf of our National security. This

m xture consists of up to 10 per cent by weight plastic bags, coated paper

| am nated paper, and plastic products. This type waste has approxi nately
zero percent noisture content and non-conbustible solids, and has a heating
val ue of 16,310 to 23,300 kJ/kg 7,000 to 10,000 BTU per pound as fired.

3 SUBMITTALS
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NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the submttal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submttal tags may be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenent System (RMS) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

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

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandat ed sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTI NG Locate the "S" subnittal
under the SD nunber that best describes the
submttal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Government approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .] [information only. Wen used, a designation following the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD- 02 Shop Dr awi ngs
Detailed Installation Drawi ngs; ¢, | 11
SD- 03 Product Data

Incinerator; ([, |

Controls and Instruments; G, [___ 1]
Spare Parts; C, | 11
Framed Instructions; C[, | 11
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SD- 06 Test Reports

Testing; ¢, | 11

I nst rument Readi ngs; C[, | 1]
Conputations; C[, | 1]

Met hods; ([, | 11

Per formance; C[, | 11

SD-07 Certificates
I nci nerator System Equi pment; C[, [ 1]
SD- 10 Operation and Mii ntenance Data

Operating and Mai ntenance Instructions; C[, [____ ]]
Incinerator; C[, [____ 1]

Dat a Package 4 in accordance with Section 01 78 23 OPERATI ON AND
MAI NTENANCE DATA.

1.4 QUALI TY ASSURANCE

1.4.1 Pol | uti on Contr ol

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Research air pollution enission requirements
by State and | ocal agencies early in the project,

i ncludi ng any antici pated changes that the project
has to conmply with, including particul ates, carbon
nonoxi de, HCL, sul fur oxides, heavy netals in the
ash, and dioxi ns and furans. Hydrogen sulfide,

hydr ocar bons, and carbonyl em ssions are nornally
not of concern in the design and operation of an
incinerator at a mlitary facility unless the State
or local environnental regulatory agency requires
them in which case conpliance needs to be indicated.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

Provide incinerators neeting all applicable Federal, State, and |oca
environnmental requirenents.

1.4.1.1 Gaseous Em ssions

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: |In states with stringent air pollution
control requirenents, a baghouse and scrubber nay be
needed and shoul d be specified in a separate
specification section. Section 44 10 00 AIR
POLLUTI ON CONTROL may not be adequate for this
application, but may forma basis for witing this
section.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[Limts for carbon nonoxide enmissions are [ ] ppm[to be corrected to
[ ]1.1 [Limts for acid gases in the formof hydrogen chloride are

restricted [to 30 ppn] [to 50 ppm [by 90 percent removal] [__
the use of pollution control equipnent specified in Section [__
[ Exposure limtations for dioxins and furans of the flue gases are
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restricted to tenperatures of [982 degrees C 1800 degrees F] [[__ ]
degrees C degrees F] for [2] [___ ] seconds.] If the incinerator

equi prrent furni shed cannot neet the above emission limts, it is the
responsibility of the Contractor to provide additional em ssion contro
equi pnent to neet the eni ssion standards.

4.1.2 Particle Size and Particulate Linmts

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: If requirenents are nore stringent, specify
themin the blanks. Unless proven otherwi se as a
result of actual testing of the conpleted unit, the
t wo- chanbered, controlled-air incinerator is

i nherently nonpol luting and does not require the
provi sion of supplenental special scrubbers,
precipitators, or other air pollution control
devices in nost states, unless acid gas requirenents
have been established. 1In the event that actua
testing of a unit indicates that pollutants are in
excess of Federal, State, or local requirenents,
proper control devices shall be provided as integra
el ements of the basic installation. Local air

pol lution control authorities must be contacted
during the initial stages of design to detern ne
what their requirenents are and whet her any changes
are anticipated with which the Arnmy will have to
comply.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

The emi ssion of particles larger than 60 mcronmeters mcrons during nornal
operation is not allowed. At naximum designed charging rate, [enission can
not exceed [229] [193] | ] mg per standard cubic neter [0.1] [0.08]

[ ] grains per standard cubic foot of dry flue gas adjusted to 12
percent carbon di oxi de without the contribution of carbon dioxide from
auxiliary fuel.] [em ssion mnus water vapor, corrected to standard

conditions containing 6 percent oxygen by volune, and as if no auxiliary
fuel had been used, cannot contain particulate matter in excess of a
concentration of [229] [__ ] mg per dry cubic neter [0.1] | ] grains
per dry cubic foot of exhaust gas.] Measure visible em ssions in
accordance with and not exceeding zero on the Ringel mann scale. Eni ssions
may be as high as 1 on the Ringel nann scale, but not for nore than 3

cunul ative mnutes.

4.2 Noi se Level

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkhkkkkkkkkkkk

NOTE: Select the noise level required by the

| ocation of the equi pment. Equipnent in renmote
areas can be allowed to produce noise at a | evel
slightly higher than the normal 85 dBA. OSHA
regulations and Corps of Engineers safety

regulations shoul d be consulted for the nost current
8- hour exposure limts.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Noi se level at 305 mm 1 foot from any operating equi pment cannot exceed
[85] [
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[1.4.3 El ectromagnetic Interference Control

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Thi s paragraph should be used only for
projects located in el ectromagnetic sensitive areas.

*% *% *% *% *% *% *% *% *% *% *% *%%

Provi de equi pnent confornming to Class I11C el ectromagnetic interference
control and test limt requirenents specified in MIL-STD-461 .

11.4.4  Welding

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: \Where pipeline, structural, or other welding
is required on the same project, tests will be
requi red accordingly. Testing nay be by the coupon
nmet hod as prescribed in the welding code or by
speci al radi ographi ¢ nethods.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Performall welding in accordance with qualified procedures using
performance qualified welders and wel ding operators. Qualify procedures
and wel ders in accordance with AWS B2.1/B2. 1v. Wl di ng procedures
qualified by others, and wel ders and wel di ng operators qualified by another
enpl oyer nay be accepted as pernmitted by ASVME B31.1. Notify the
Contracting Oficer 24 hours in advance of tests and performthe tests at
the work site if practical. Furnish the Contracting Oficer with a copy of
qualified procedures and a |list of names and identification synbols of
qual i fied welders and wel ding operators. Apply each welder's or welding
operator's assigned synbol near each weld made as a permanent record. Weld
structural nenbers in accordance with AWS D1.1/D1.1V. Perform wel di ng and
nondestructive testing of piping systens in accordance with ASMVE B31l.1

1.4.5 Prohi bi ti on of Asbestos
Asbest os and asbest os-contai ning products are prohibited.

1.4.6 Permits

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Prelimnary applications required before

awardi ng of contract will be filed by the District.
The Contractor cannot be held Iiable for changes in
envi ronnental requirenments after award of contract.

USAEHA nust be contacted well in advance
(approximately six nmonths nminimum) in order to
determne if they can do the testing. |If they

cannot do the testing, delete references to USAEHA

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Submit an operating and environnmental test plan containing detail ed,
step-by-step actions and explain the expected result to denonstrate
conpliance with the requirenents of this specification. Witten approva
by the Governnment of the test plan is one of the prerequisites for

begi nning the specified testing. Incinerator systemnust conply with the
requirenents of all applicable nunicipal, State and Federal em ssion
regulations. GCbtain all pernmits to construct and test the units, and
conduct all tests required by regulatory authorities in order for the owner
to obtain a final permt to operate the facility. Perform environnental
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tests [by an approved i ndependent qualified testing |aboratory] [by the
U.S. Arny Environmental Hygi ene Agency (USAEHA)] [__ ].

1.4.7 Quality Control

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: A QA/ QC paragraph should be inserted using
the District's nmost current QA/ QC policy and pl ans.

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkhkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkk *kkk

I nspection will be continued during installation, after installation, and
during tests. Ensure the Contracting Oficer is present for tests.
Furni sh bound reports certifying instrunent readi ngs indicated are actual
computations required for testing are accurate, acceptable nethods were
used, and units satisfactory performed in accordance with requirenents as
specified.

1.4.8 Detailed Installation Draw ngs

Subnmit detailed installation drawi ngs consisting of a conplete |ist of

equi prrent and materials, including illustrations, schedules, nmanufacturer's
descriptive and technical literature, performance charts, catal og cuts, and
installation instructions. Include conplete wiring and piping diagrans and

schematics, and any other details required to denonstrate that the system
has been coordinated and will properly function as a unit. Show proposed
| ayout and anchorage of equi pment and appurtenances, and the equiprment's
relationship to other parts of the work including clearances for
installation, maintenance, and operation

1.5 DELI VERY, STCORAGE, AND HANDLI NG

Protect all equipnent delivered and placed in storage fromthe weather,
hum dity and tenperature variations, dirt and dust, or other contam nants.

1.6 EXTRA MATERI ALS

Subnit spare parts data for each different itemof material and equi pnent
specified, after approval of drawings and not later than [___ ] days prior
to the date of beneficial occupancy. Include in the data a list of parts
and supplies, with current unit prices and source of supply, and the
recomended nunber to be maintained in inventory for | ] nont hs of
facility operation.

PART 2 PRODUCTS

2.1 SYSTEM REQUI REMENTS

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: An incinerator is normally supplied with a
boil er for heat recovery in the formof steam or hot
water. However, in some cases, it is possible that
heat recovery is not included in the project. An
exanpl e woul d be where a boiler already exists in an
adj acent boiler plant. There may al so be cases
where an insufficient thermal demand exists relative
to the anmount of avail able waste, but high disposa
costs by other nethods dictate the use of
incineration. In those cases, references to the
boil er, steamsystem and thermal efficiency nust be
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2.

del eted. A thorough econom c anal ysis nust be done
to determine the econonic inmpact of having or not
havi ng heat energy recovery. Wen part of the
project, the boiler is normally supplied by the

i nci nerator manufacturer and is conpatible with his
equipment.

Del ete the bracketed sentences regarding nultiple
units if only one systemis to be provided.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

Provide a conplete and properly operating waste incineration facility
[designed to operate with a steamboiler],consisting of [ ] [a]

conmpl ete nodul ar type waste incineration systen{s] (unit systems) [ each]
with the capability of fully independent[ or sinultaneous] operation.]|

O di nary node of operation is for any [two] [__ ] of the [three] [___ ]
unit systens to be operated sinultaneously with the [third] [__
on stand-by. Provide each unit systemwth identical features to create
redundancy and capability for maintaining continuous operation of the
facility at full rated capacity.] [Each systenm] [Systen] shall include

a. An automatic or sem -automatic, hydraulically operated | oader to inject
waste into the incinerator.

b. A primary conbustion chanber or zone consisting of the grate area
within the furnace, or a separate chanber with internal rans.

c. A secondary conbustion chanber or zone which consisting of an area
above the grate within the furnace, or a separate chanber. |nclude
auxiliary burners to nmintain adequate conbustion tenperatures in
ei ther arrangenent.

d. An ash renmoval systemincluding a water quench system adequate to
extingui sh any conbustion still occurring in the ash.

e. Al auxiliary fans, burners, controls, and any additional air pollution
control equi pnent required.

1.1 Wast e Reduction

NOTE: Indicate the effectiveness and burnout
capability of the incinerator to be provided. The
conbusti bl e (carbon) content of the ash cannot
exceed 10 percent with a m ni mum vol ume reduction of
90 percent of the conbustible portion of the waste.
Al l owabl e wei ght reduction is only 45 percent
nmeasured on a dry basis. |If the waste has a high
anmount of nonconbusti bl es, either the 90 percent
vol une reduction is to be decreased, or only the
conbusti bl e content of the ash can be specified
Indicate which criteria is to be used based upon
ease of neasurenent and ot her project specific
considerations.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

[ Provide incinerator which reduces waste to an ash not to exceed [45.0
percent (dry basis) by weight] [10 percent by volune] of the tota
conbusti ble portion of the charge as specified.] [Conbustible content of

SECTION 11 82 20 Page 17



2.

the ash cannot exceed [10] [ ] percent.]

1.2 Heat Recovery Boil er

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: HHV is usually used in the United States
while the LHV value is usually used in Europe. LHV
i s being advocated for use in the United States for
thermal efficiency calculations. Indicate which
val ue to use

*% *% *% *% *% *% *% *% *% *% *% *% *%%

When equi pped with a heat recovery boiler, the thermal efficiency of the
total unit cannot be less than [__ ] percent including all auxiliary fue
consunption while producing [__ ] kg/ hour pounds/hour of steamat a
pressure of [ ] kPa psig and a tenperature of | ] degrees C degrees
F. Provide soot-blowers for fire-tube and water-tube boilers to maintain
thermal efficiency. Thermal efficiency is deternined by the input-output
met hod in accordance with ASME PTC 4.

.1.3 St ack Design
NOTE: Indicate wind force the stack design will
have to withstand. Structural design will include

seismic resistance, see next paragraph

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkkk

Provi de stack support in accordance with NFPA 82 and NFPA 211, as
applicable. Design vertical and | ateral supports for exterior chimeys to
wi thstand wind forces of [129] | ] kmihour [80] [__ ] nph.

1.4 Structural Supports

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Provide seismc requirenents for stack and
equi prent supports, if a Government designer is the
Engi neer of Record, and show on the draw ngs.

Del ete the inappropriate bracketed phrase.

Pertinent portions of UFC 3-310-04 and Sections

13 48 00 [ SEI SM C] BRACI NG FOR M SCELLANEQUS

EQUI PMENT and 23 05 48.19 [SEI SM C] BRACI NG FOR HVAC
nmust be included in the contract documents.

Desi gner shoul d investigate bearing requirements of
several manufacturers and design footings

accordingly.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Desi gn structural steel equi pnent supports shown in accordance Section

05 12 00 STRUCTURAL STEEL. Design support steel to resist all applicable
dead | oads, live loads, and seismc |oads as [specified in UFC 3-310-04 and
Sections 13 48 00 [SEI SM C] BRACI NG FOR M SCELLANEQUS EQUI PMENT and

23 05 48.19 [SEI SM C] BRACI NG FOR HVAC] [indicated]. Show a conplete

| oadi ng and support diagramon the detail draw ngs. Equi prment supports
shown on the contract drawings are for a general equi pnent |ayout and may
not conformto the systemfurnished. Piers and footings may be rel ocated
to suit equipnent furnished provided they do not interfere with other
footings. Fabricate support steel in accordance with the provisions of
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AWS D1.1/D1. 1N or field bolt using ASTM A325N ASTM A325 hi gh strength bolts.

2. 1.

5

Speci al Tool s

Furni sh, as standard accessories, any special tools required for assenbly,
adj ustnent, setting, or maintenance of equi pnment specified under this
section.

2.2

2. 2.

1

MATERI ALS AND EQUI PVENT

St andard Products

*%

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: In lieu of the label or listing, the
Contractor may subnit a witten certificate from any
national Iy recogni zed testing organi zati on
adequat el y equi pped and conpetent to perform such
services, stating that the itens have been tested
and that the units conformto the requirenents,

i ncludi ng nethods of testing, of the specified
agency.

kkkkkkkkkkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkkhkhhhkkkkkkkkkkkkhkhhkhkkkkkk

Provide materials, incinerator system equi pnent, and controls which are the
standard products of a manufacturer regularly engaged in the manufacture of
the incinerator systens and essentially duplicate equipnent that has been

in satisfactory use for at least [2] [3] [

a.

_____ ] years prior to bid opening.
Where materials or equi pnent are specified to conformto the
requirenents of, or listed in rating publications of, agencies such as
the Underwriter's Laboratories (UL), Anerican Gas Association (AGA),
American National Standards Institute (ANSI), the Hydronics Institute
(formerly SBI and IBR) and Anerican Boiler Mnufacturers Association
(ABMA), submit proof of such conformance. Label or listing of the
speci fied agency is acceptable evidence. Were equipnent is specified
to conformto the requirenments of the ASME Boil er and Pressure Vesse
Code, also ensure code conformance of the design, fabrication, testing,
and installation.

Submit certificates attesting that the incinerator equipnment to be
furnished is of a type that has been used on at |east [three][ ]
jobs of sinmlar design and capacity as that specified for this project,
acconpani ed with docunentation that in a comrercially operating

i ndustrial plant, the incineration systen]f and the steam generating
system [has][have] operated continuously and w thout interruption for
a period of not less than [100] | ] consecutive hours. Certify
this docunentati on by an independent organization, such as an
environnental testing firmor design consultant, who w tnessed such
operation, the actual plant owner if other than the incinerator

manuf acturer, or the energy custonmner.

Submit evidence that the incinerator[s] proposed to be furnished
[meets] [nmeet] the applicable air pollution requirements and the

em ssion requirenents specified for pollution control. Test data nust
be for the nodel proposed to be furnished and for Incinerator Institute
of America (Il1A) Type.

I dentify an equi pnent supporting service organization that is, in the
opi nion of the Contracting O ficer, reasonably convenient to the plant
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2.

site. Controls that have been shown to have operated satisfactorily
for the period may have nodifications, provided it can be clearly shown
that the nodifications will not increase naintenance and operating
costs and will not decrease the life of the equipnent.

e. Subnmit franed instructions of proposed di agrans, instructions
procedures, and other required sheets for review and approval by the
Contracting Oficer.

2.2 Nameplates

Furnish all field itens with a permanent netal tag suitable for tag nunber
or service identification; back-of-panel itens are included in this
category. ldentify front-of-panel itens by panel naneplates affixed to
the itemor panel surface, consistent in appearance from panel to panel and
i ncluding the service function of the iteminvolved. Color code or

otherwi se identify all wiring and piping within the panel. Install wires
and cables without joints or splices except at term nal points. Labe
wires at each end. ldentification of equipnment shall conformto

MIL-DTL-15024 . Each naneplate is to contain the follow ng:

The manufacturer's nane and address.

Equi pnent catal og or nodel nunber.

Equi pnent serial nunber.

Maxi mum refuse fuel feed rate of incinerator in kg/hour |bs/hour.
Inci nerator volune in cubic meters cubic feet.

PoooTo

.2.3 Equi prent Guards and Access

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Catwal k, | adder, and guardrail, if required,
wi |l be indicated on draw ngs.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Provi de encl osures and/or guards for all belts, pulleys, chains, gears,
couplings, projecting setscrews, keys, and other rotating parts so | ocated
to protect any person conming in close proximty thereto. Guard or cover

hi gh-t enper ature equi prent and pi ping so |l ocated as to endanger personne
or create a fire hazard with insulation of the type specified for service
Provide itenms such as [catwal k,][ stair,][ ladder,][ and guardrail] where
shown in accordance with paragraph Catwal ks and Access Pl atforns.

.3 ELECTRI CAL WORK

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Indicate on the drawi ngs the type and cl ass
of motor enclosure depending on the environnent in
which the notor is to be used.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide electric-notor driven equi pment specified herein conplete with
motor, notor starter and controls, conforming to NEMA Ms 1, with encl osures
as indicated. For notors snmaller than 746 Wfractional horsepower notors
provide Type |, Cass 1B or Cass 2A or 2B, Continuous Duty. For notors

| arger than 746 watts integral horsepower notors provide Type | or |1,
Class 2 Continuous Duty, Design L or M Provide notor starters of one
manuf acturer and install in a nmotor control center located in the contro
room Provide electrical equipnent and power supply wiring in accordance
with Section 26 20 00 | NTERI OR DI STRI BUTI ON SYSTEM Provide notor starters
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conplete with properly sized thermal -overl oad protection and ot her
appurtenances necessary for the notor control specified. Select notors of
sufficient size to drive the equipnment at the specified capacity w thout
exceedi ng the naneplate rating of the notor. Provide nanual or automatic
control and protective or signal devices required for the operation
specified and any control wiring required for controls and devi ces, but not
shown on the electrical plans, under this section

.4 INCINERATOR

NOTE: House the equi pnent in a pre-engineered,

i ndustrialized netal building which is specified
using Section 13 34 19 PREENG NEERED METAL

BU LDI NGS. Include a sprinkler systemin the
building.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide incinerators suitable for indoor installation and consisting of a
pri mary conbustion chanmber or furnace zone (grate area) for partial burning
of and conversion of conmbustible material to a gas, and a secondary
conbusti on chanber or furnace zone that consumes conbustibl e gases and
entrained particles. Select an incinerator of the starved air (pyrolytic)
[or controlled air grate] type designed for continuous duty, with a gas
tight constructed shell. Equip both conbustion chanbers or zones with
conbi nation natural gas/No. 2 oil burners, each designed to use [No. 2 fue
oil] [gas] as a supplenentary fuel. Equip burners with an electronic
ignition. Mnimze supplenmentary fuel consunption for nornmal operations,
not to exceed [326] [ ] M/ nmetric ton [281,000] [__ ] Btu per ton of
waste fuel. Furnish a conplete unit including conbustion air and burner
controls, interconnected ducts, breaching and piping, facilities for
charging of the unit, a means of heat dissipation, [heat recovery unit],
stack and air pollution control devices.

4.1 Type of Unit and Unit Capacity
NOTE: The incinerators should be capable of burning
Types 0, 1, 2, 3, and 5 wastes. The approxi mate
general characteristics of each type are indicated
in the follow ng table:
WASTE VS CONTENT
Type Plastics, Noncombustible Moisture Heating Val ue M)/ Kg
Rubber, Sol i ds ( Max. Content Bt u Per Pound
Treat ed Paper Percent by (Max.
(Max. Percent) Weight Percent)
0 (Trash 10 5 10 19.76 8,500
1 (Rubbi sh) 0 10 25 15. 11 6, 500
2 (Refuse) - 7 50 9.99 (4, 300)
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WASTE VS CONTENT

Type Plastics, Noncombustible Moisture Heating Val ue M)/ Kg
Rubber, Sol i ds ( Max. Content Bt u Per Pound
Treat ed Paper Percent by (Max.
(Max. Percent) Weight Percent)
3 (Garbage) - 5 70 5.81 2,500

4 (Pathological) (not applicable to this section)

5 (O assified) 10 0 0 16.3-23.37-10,000

Rubbi sh is a maxi nrum 20 percent by wei ght of
restaurant waste. The waste stream at each
installation nust be carefully quantified and

anal yzed. The information should be utilized for
the final design to ensure that each incinerator is
correctly sized. Wastes nay contai n pol yurethane
foam which may result in the rel ease of cyanide or
cyani de products in the exhaust. Include specific
i nstructions regarding the hazardous material s that
may be incinerated and excluded by the particul ar
installation. |Indicate capacity and operating
schedul e. Conpl ete design si zing.

*% *% *% *% *% *% *% *% *% *% *% *%

Provide incinerator with a continuous capacity not less than [___ ] kg/ hour
pounds/ hour when provided with the waste fuel specified below. This rate
is a continuous burning rate and is not to be considered a charging rate,

with no manual stoking required to acconplish the destruction of this

waste. Design for each incinerator to normally be in operation [ ]

days per week for [one] [two] [three] 8-hour shifts daily, with a primary

fuel of unsorted and unprocessed municipal solid waste (MSW as specified

and delivered to the incinerator site including non-honbgeneous conbustible

materi al s, cans, bottles, netal banding, and other non-conbustible

mat eri al s and significant concentrated quantities of conbustible high energy
Btu cellulose materials. Provide incinerator[s] [each] capabl e of burning

muni ci pal waste [of I1A Type [ ]] [with the follow ng proxinate

analysis:

Wast e Component Range Typical
Moisture [ 1 - [ 1 percent [ 1 percent
Vol atile matter [ 1 - [ 1 percent [ 1 percent
Fi xed carbon [ 1 - [ 1 percent [ 1 percent
G ass, netal, ash [ 1 - [ 1 percent [ 1 percent
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2.

Wast e Component Range Typical

Btu/lb [LHV] [HHV] [ 1 - [ ] [ 1 (as received)

During nornmal, steady-state operations, the incineration process shall be
sel f-sustai ned when burning waste as characterized above. Do not exceed
auxiliary fuel linmts given above except during start-up or burn-down, or
when charging waste with an excessive noisture content. [Wen fired at the
rate of [__ ] metric tons/24-hour day tons/24-hour day w th nunicipa
solid waste, IIA Type [ ], each systemshall be capable of producing a
mnimmof [__ ] kg/hour Ib/hr of dry saturated steam at a pressure of
[ ] kPa psig when furnished with entering water at [__ ] degrees C
degrees F] Incorporate accessibility for maintenance and service into

equi pnent design and accessory installations.

. 4.2 Unit

NOTE: Indicate the type of incinerator to be
provi ded by optional wording.

kkkkkkkkkkkkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

Equi p unit for nechanical charging and operation, and to operate under
negative pressure. Equip each unit systemwi th automatic, continuous flow
ash renoval and ash conveyor equipnent to renove all ash and residue as
generated. Provide each incinerator as a conplete [package-type unit,]
[factory fabricated and field assenbl ed,] sel f-contained, [free standing,
mount ed on a heavy steel frane,] [and erected at the project site], ready
for inmmediate nmounting on a foundation and for attachnent of water supply,
fuel, electrical, and vent connections, including lifting eye rings for

adj usting and setting.

.4.2.1 Supports

Support each incinerator upon the foundations with structural steel,

i ndependent of all refractory, conformng to ASTM A36/ A36lv. Design the
incinerator supports to allow for free expansi on and contracti on of each
portion of the incinerator w thout placing undue stress on any part of the
i ncinerator or setting.

.4.2.2 Access Doors

Provi de gastight doors in sufficient nunbers, adequately sized and properly
| ocated, to allow for cleaning, inspection and repair of all areas in the
unit. Line interior surfaces exposed to direct radiation and high
tenperatures with an approved refractory material to prevent excessive heat
| osses and war pi ng of doors. Hinge doors that are too | arge or bulky for
hand renoval or that weigh nore than 11 kg 25 pounds.

4.3 M ni nrum Requi renent s
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NOTE: During design phase, contact manufacturers of
the type and size of equiprment to be used and obtain
typical values. |If this information is difficult to
obtain or varies wi dely between manufacturers,
delete the indicated optional sentences. Check with
local regulatory authorities concerning residence
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time at elevated tenperatures if dioxin and furan
control are required.
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Provide incinerator with total furnace volune in which the heat rel eased per
cubic neter cubic foot of furnace volune will not exceed [ ] WBtu/ hr,
and the gas velocity does not exceed [ ] m second feet/second through
the primary conbustion zone and [ __ | ] m second feet/second through the
secondary conbustion zone and flue. M ninmum secondary conbustion zone
volume is at least [__ ] cubic m kg cubic feet/pound of gas produced per
second including excess air required for cooling purposes, and primary
conbusti on zone operating tenperature is sufficient for near conplete
carbon burn-out. After warmup, incinerator shall maintain a nmninmm
primary combustion zone tenperature of at |east 704 to 871 degrees C 1300
to 1600 degrees F, but not to exceed 982 degrees C 1800 degrees F at any
time. Conbustion time in the secondary conbustion zone is to be at |east
[ ] seconds total tinme with tenperatures maintained at 927 to 982
degrees C 1700 to 1800 degrees F with nonentary and i nfrequent peaks not to
exceed 1149 degrees C 2100 degrees F.

.5 FURNACE CONSTRUCTI ON
.5.1 General

Provide incinerator[s] neeting the requirenents of NFPA 82, for Il A Types 1
and 2 waste, and Class Ill incinerators. Wen exposed to the interna
environnment of the incinerator, materials shall be conpatible with the
tenperature and atnospheric conditions which they will encounter. Ensure
connections between dissinlar materials are electrically isolated from
each other with dielectric unions or flanges. Provide gal vani zing, where
specified, in accordance with ASTM A123/ A123N or ASTM A153/ A153N

.5.2 Lubrication

Provide all sliding, noving, or rotating parts normally requiring

| ubrication, except those provided with "sealed-for-life" lubrication, with
sui tabl e neans for such lubrication. Design equipnent to operate
efficiently and satisfactorily when |ubricated using standard military
lubricants.

.5.2.1 Lubrication Fittings
Locate lubrication fittings in accessible protected positions, with a

bright red circle painted around each point. Provide carbon steel balls,
bodies and tips of fittings threaded with a 1/4-28 taper, straight or 1/8

pi pe threads. |Incorporate into fittings a surface ball-check val ve | ocated
at the surface of the inlet tip. Cadmiumplate carbon steel fittings in
accordance with ASTM B766, Type |, Cass 5, or zinc coat in accordance with

ASTM B633, Type |, Cass 1, except that the salt spray test period for red
rust corrosion is a mnimum of 50 hours.

.5.2.2 Lubri cation Equi prent, 6.9 MPa 1,000 psi and Hi gher
When the use of high-pressure |ubrication equipnent, 6.9 MPa 1,000 psi and

hi gher, coul d possi bly damage grease seals or other parts, affix a suitable
warning or caution plate to the equipnent in a conspicuous | ocation
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.5.3 Lifting Attachnments

Equi p each unit with lifting attachnents designed and installed to enable
the equipnent to be lifted in its normal position w thout undue stress on
the units.

.5.4 Accessibility

Make all parts subject to wear, breakage, or distortion, and all parts
whi ch require periodic maintenance, readily accessible for adjustnent or
replacement.

.5.5 Interchangeability

Provide only parts manufactured to standards that permit repl acenent
wi t hout nodification to parts or equi pment.

.5.6 Fast eni ng Devi ces

Use suitable bolts and nuts confornming to ASME B18.2.1 and ASME B18. 2.2
respectively, and screw threads conformng to the requirenents of ASME Bl.1
Install all screws, pins, bolts, hydraulic fittings, and similar parts with
means for preventing | oss of tightness. Do not swag, peen, stake, or

ot herwi se permanently deform parts subject to renoval or adjustnent.

.5.7 Electrical

Factory wire equi pnent conplete with all necessary accessory devices, with
all wiring brought to a single location, requiring only a source of power
] volts, [ ] phase, 60 hertz, to nmake the equi pnent operable

.5.8 Castings and Forgi ngs

Use gray iron conform ng to ASTM A48/ A48l;, cast iron conforming to ASTM A319;
and heat-resistant alloy conformng to ASTM A297/ A297v Grade HF. Provide
castings and forgings free fromdefects such as scal e, m smatching,

bl owhol es, or any other defect that will affect the life, or function of

the part.

.5.9 Wl di ng, Brazing, Soldering, Riveting, or Wring

Enpl oy wel di ng, brazing, soldering, riveting, or wiring only where these
operations are required in the original design

.5.10 I nci nerator Furnace Lining

Li ne furnace and flue connection with high-heat-duty firebrick confornmng
to ASTM C27 and ASTM C155 laid in high-heat-duty nortar confornming to

ASTM F1097, suitable for use up to 1427 degrees C 2600 degrees F. At the
Contractor's option, plastic or castable refractory containing high-duty or
super-duty fireclay may be used, except that firebrick nmust be used in
floors and hearths. Attach plastic refractory with anchors. Provide
regul ar castable refractory conformng to ASTM C401, High Strength, d ass
C, except that the mni num nodul us of rupture for transverse strength
cannot be less than 4.14 MPa 600 psi after being heat soaked for 5 hours or
more at a tenperature in excess of 1371 degrees C 2500 degrees F.

a. Provide insulating castable refractory conforning to ASTM C401, dass R,
with hydraulic setting of a type especially suitable for incinerators
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required to burn wet material. Install plastic refractory in
accordance with the manufacturer's reconmendati ons and by workmen
skilled in its application

b. Mke joints for firebrick as thin as practicable, not exceeding 3.2 mn
1/8 inch in thickness buildup as a buttered joint. Cover the entire
surface of the adjoining faces with nortar. Construct arches and
circular linings with the necessary radial or wedge brick, straight
brick, and special shapes for skewbacks, so as [to conformto the
radi us shown and] to produce approxi nately the sane joint thickness at
the inner and outer curves. Use 228.6 mm9 inch series firebrick in
the main arches of the furnace and flue connection, laid on end with
joints interlocking one-half the width of the brick. Except in the ash
pit, lay firebrick on edge with interlocking joints in the hearths and
floors.

c. Provide a casing construction not thinner than 3.213 nm 10 gauge stee
sheet confornmng to ASTM A1011/ A1011N for the incinerator roof, wth
steel sheets and strips conform ng to ASTM A568/ A568N for i ncinerator
casi ngs, housings, and conponents. Provide other uncoated bl ack sheet
steel of conposition and finish best suited to the end use. Use
gal vani zed steel sheets conforming to ASTM A653/ A653N and
ASTM A924/ A924N for incinerator casings, housing, and conponents.
Gauge nunbers specified are United States Standard gauge.

d. Use special rounded shapes for the exposed edges of the openings for
the charging, firing, and stoking doors. Make the thickness of the
refractory furnace lining as necessary to conply with the outer surface
tenperature requirenents specified. Attach refractory walls to the
casing with alloy steel or refractory anchors to forma nonolithic
structure which will resist heat and support the walls with a Safety
Factor of 4. Prevent bulging and destruction of refractory due to heat
stress by reinforcing, expansion joints, ties, and anchors. Provide
manhol es and ot her inspection and access openings, identification
pl ates, and stanps with insulation finished neatly against a netal ring
provi ded for this purpose.

2.5.11 Castabl e Refractory

Use castable refractory in [guillotine doors, and door sills,] danpers and
lids for charging throats. Thoroughly dry-mx material from each origina
container to ensure uniformdistribution of constituents and particle sizes
and then mix with water to the consistency of a stiff concrete. Place the
m xture in the nolds or frames in such manner as to exclude air bubbles and
keep moist for 24 hours. Castings may be prenol ded or nolded in place and
conformto the details shown. Firmy set prenolded castings in place and,
where required, bond to the firebrick masonry with firebrick nortar.

2.5.12 Refractory Wall Construction
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NOTE: Val ues for mininmmthickness of refractory:

REFRACTORY THI CKNESS VS. CAPACI TY

Capacity (grams per second) M n. Refractory Thi ckness
(pounds per hour) (mm (inches)
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REFRACTORY THI CKNESS VS. CAPACI TY

For Walls

Up to 63Up to 500 1084-1/4
63 to 252500 to 2,000 1084-1/4
For Hearths

Indoors Up to 63 1144-1/2
I ndoors 63 to 252 500 to 2000 1144-1/2
Outdoors 63.52-1/2

Suspended wal | construction with a spring arch type roof may be utilized.
Install structural steel columms around the perineter of the furnace,
designed to support a succession of |ow sections of refractory wall, and
framed to carry the heavy refractory walls by suspension while allow ng
gaps to remain in the walls for expansion of the chanber.

2.5.13 Insulation
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NOTE: The val ues for m nimumthi ckness of
insulation are in the follow ng table:

I NSULATI ON THI CKNESS VS. CAPACI TY
Capacity (grams per second) M n. Refractory Thi ckness
(pounds per hour) (mm) (inches)
For Valls
Up to 63Up to 500 50.802
63 to 252500 to 2,000 63.52-1/2
For Hearths
Indoors Up to 63 63.52-1/2
I ndoors 63 to 252 500 to 2000 101.604
Outdoors 38.101-1/2

Where specified or indicated, provide insulating block insulation
conform ng to ASTM C612, containing no asbestos material, and designed to
prevent danmage to foundation and incinerator exterior due to excessive

heat. Unless otherw se specified, conply with the requirenments of Section
23 07 00 THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS.

a. Provide Cass 5 mineral fiber block, laid in approved nortar specially

manuf actured for this purpose or recommended by the insulating nmaterial
manuf acturer. Provide insulating cenent conform ng to ASTM C195 or
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ASTM C196.

b. Provide firebrick confornming to ASTM C27 or ASTM C155 for insulating
firebrick, laid up in air-setting nortar. Interpret firebrick to
i nclude straight brick, radial brick, wedge brick, skewtype brick
cupol a bl ocks, and other simlar shapes. Dip each brick in nortar,
rub, shove into place, and then tap with a wooden nallet until it
touches the adjacent bricks. Mrtar thick enough to lay with a trowel
is not permitted, maxi mum nortar joint thickness cannot exceed 3.2 nmm
1/8 inch, and average joint thickness cannot exceed 1.6 mm 1/16 inch
I nsul ate main arches of the furnace and flue connection above the
firebrick and, where exposed to the weather, protect with a suitable
sheath. Insulate firebrick floors fromany supporting floors with
i nsulating brick except full bearing supporting floors on earth, on
which a 75 nm 3 inch layer of contained dry sand may be used in lieu of
insulating brick. Provide walls with a mininmumthickness to limt the
tenperature of the outer incinerator surface to 49 degrees C 120
degrees F in an anbient tenperature of 21 degrees C 70 degrees F when
the unit is operating at full rated capacity.

2.5.14 Expansi on Joints

Provide joints in the firebrick masonry [at approxinmately the |locations as
shown] [at spacings of approxinmately 2.4 m8 feet], 13 mm 1/2 inch w de, as
conpl etely separated sections without any interlocking of the bricks.

[ Locati ons may be changed fromthose indicated by as much as 300 nm 12
inches in either direction to suit conveni ence of construction. Change as
necessary, by offset or otherw se, to avoid weakening the arch over an
opening.] Allow no expansion joint to be closer than 300 mm 12 inches to
the vertical side of an arched opening or to the top of the brick formng
the arch over the opening. Wen joints are offset, do not all ow bondi ng of
the horizontal faces between the two courses of brick along the offset. In
addition, to allow for expansion of the inner face, construct a series of
3.2 nm 1/8 inch wide vertical openings spaced 1.8 m6 feet apart on the
furnace side of the wall. Make proper provision for expansion and
contraction between incinerator foundation and fl oor

2.5.15 Exterior Walls of the Furnace

Provide a plate steel shell wall at least 6.4 mm 1/4 inch thick separated
fromthe firebrick by suitable insulation, with exterior walls of the flue
connection of plate steel shell at least [4.8][6.4] mm[3/16][1/4] inch
thick separated fromthe firebrick by insulation. Structurally reinforce
shel I s as necessary to support burners, conbustion air blowers, stack,
refractories, and other conponents.

2.5.16 Primary Chanber

Construct the primary chanber for dual chanber systens of a steel casing
supported by a steel frame and provide with insulation and refractory as
necessary to conply with the specified outer surface tenperature
requirenents specified. Mke the casing not |less than 2.657 mm 12 gauge
sheet steel reinforced to withstand internal pressures w thout deflection
or danmage to refractory or other conponents of the incinerator. Construct
frame and all reinforcing nenbers of structural steel, free standing, and
capabl e of supporting the weight of all conponents of the incinerator,

i ncludi ng doors, burners, breaching, stack connections, and appurtenant
assenbl i es wi thout binding or warping. Frame and casing shall be

al | -wel ded construction, conpleted and erected prior to installation of the
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refractory and insulation. Build all access doors and parts with seals to
prevent enission of snoke or admi ssion of significant anounts of air during
i ncinerator operation. Primary chanber shall have no openi ngs which would
permit | eakage of waste fl uids.

2.5.17 Secondary Chanber

a. Construct the secondary chanber of dual chanber systems w th m ni mum
4.8 mm 3/ 16 inch thick hot-rolled steel Iined with mneral woo
i nsul ation and high strength refractory, rated at not |ess than 1427
degrees C 2600 degrees F, as necessary to conply with the specified
outer surface tenperature requirenents. [A nmake-up air preheater of
the manufacturer's standard design may be installed for this chanber.]

b. Provide secondary chanber burner capable of firing with [No. 2 fue
oil] [gas] with an electric ignition system having a net out put
rati ng capabl e of reducing the em ssion of conbustible gases and
particulate material to neet the current local, State and Federal air
pol lution em ssion standards. Equip burners with an FM approved fl ane
sensor and direct spark ignition. Design combustion air supply for the
secondary chanmber to ensure conplete conmbustion of all volatiles in the
flue gas. Equip conbustion air supply fans with control danpers to
vary the air supply as required to provide conplete air pollution
control. Control tenperature in the secondary chanber through the use
of a tenperature controller to vary the firing rate of the burner and
conbustion air supply.

[2.5.18 Primary and Secondary Cow i ng

Il

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Check with manufacturers of the type and size
of equi prent expected to be used to deternine the
availability of this option. |[If available,
preheating the conmbustion air will inprove therma
effici ency and enhance the conpl et eness of the
conbustion process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The primary and secondary chanmbers of dual chanmber systens may be provided
with cowing in such a way as to preheat incinerator conbustion air.

2.5.19 Grates

When so equi pped, construct grates of cast iron of size and configuration
to support the rated capacity of the type of waste specified. Provide flat
type grates, step type grates, or a conbination of the two, as standard
with the manufacturer of the incinerator, with a mninumwei ght of 195

kg/ square neter 40 psf. Design grates to rest on supporting cast iron
channel s, |-beans, angles, or simlar cast-iron shapes. Make stoker grates
of heat-resistant alloy castings with holes or slots in nmetal surfaces

t hrough whi ch conbustion air enters. Size these openings to mnim ze

pl uggi ng by ash or slag. Design grates to resist distortion, growh,
cracking, and oxidation. Actuate grates or internal ram by nechanical or
hydraulic neans so as to nove the refuse through the furnace, agitate the
refuse to pronote conpl ete conbustion, and renove the ash and residue from
the furnace. Provide a [traveling,] [reciprocating,] [reverse
reciprocating,] [rocking,] [or vibrating] stoker grate.
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[2.5.19.1 St oker Desi gn

Design the stoker or internal ram (when so equi pped) with a hydraulically
or mechanically operated, self-contained mechani smlocated inside the
furnace conprising a neans of noving, shearing, or tunbling the waste
material while burning to ash, admtting waste at one end whil e causing ash
to fall off the other end continuously. Design stoker and feed equi pnent
for thin layer distribution of the incom ng waste, and sl ow and thorough
agitation of the bed length to ensure anpl e aeration and conpl ete burnout
prior to discharge into the residue quench area. |In the drying and
ignition zone, retain the refuse |ong enough for the volatile conbustible
gases, water vapor, and snoke to be driven off fromthe refuse and fl ow
into the secondary conbustion zone where they are nmixed with air and
retained for a sufficient length of time to ensure conpl ete conbustion

]2.5.19.2 St oker or Ram Operation

Devi se a neans of activation for hydraulic cylinders of adequate size with
a mnimmstroke of [ ] mminches to ensure progressive novenent of the
refuse. Mount cylinders under the [stoker] [ran] carriages or side girders
on specially designed nounting brackets and beams arranged so that al
thrusts and stresses are contained within the [stoker] [ran] structure
without transm ssion into the furnace structure.

]12.5.20 Fur nace Doors

Provi de doors as necessary for inspection, stoking, cleanout, and charging
areas, with door frames securely attached to the frame of the incinerator
havi ng m ni nrum edge thickness of 16 nm5/8 inch increasing to 19 nm 3/4 inch
around the door, to provide a seat for the door. Construct doors and
frames of cast iron or steel, with a m ninum door thickness of 10 nm 3/8
i nch, gastight and when exposed to flame or direct heat of conbustion gases
and lined with the same type and thickness of refractory and insul ation
used in the conmbustion chanmber to prevent excessive heat |osses and
war pi ng. Secure refractory to the doors to prevent sagging. Design
refractory with tapered edges to clear door frames during the novenent of
swi ngi ng doors. Weld alloysteel hooked bars to the door cover to anchor
the refractory, with doors safely operable by one person. Tenperature of
door handl es shall permt operation of doors without gloves or other
protective devices. Interlock charging doors with primary burners and air
supply so that burner ignition shuts off and under-fire air danpers cl ose
when doors open. Gasket door closure wth nonasbestos packing suitable for
the service.[ Qiillotine-type doors shall Iift conpletely off the seals to
ef fect opening.] Provide doors with hasps or brackets to permt | ocking.
Al so nake provision to lock the doors in an open position during
mai nt enance to prevent accidental closure while sonmeone is inside the
incinerator.

2.5.20.1 Mechani cal Char gi ng Doors

Provide guillotine type doors, with a charging door that opens wth
operation of the charger. Interlock charging and feed hopper doors to
prevent sinultaneous opening during operation of incinerator. Insulate
conbusti on chanber doors, including guillotine doors as specified above for
furnace doors. Provide doors with nmeans for nanual operation, which are
rai sed and | owered by flexible steel cables operating over a system of
snoot hl y operated sheaves or hydraulic or pneumatic cylinders attached to a
steel frame. Construct doors which, in closed position, rest tightly

agai nst the franes.
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2.5.20.2 St oki ng and C eanout Doors
Provi de access doors for cleanout, stoking nechani smand visual inspection
of the entire interior of the incinerator without permtting | eakage of
wast e fl uids.

2.5.21 Observation Ports
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NOTE: Requirenments for observation ports and test
hol es depend upon the specific project, including
conpetence and availability of operating and

mai nt enance personnel, and type of material to be
burned. Conformthe nunber and | ocation of the test
holes to the requirenents of the regul atory
authority, and provide test holes for nonitoring
operating efficiency as needed.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provide [one] [two] observation port[s] 75 mm 3 inches in dianmeter on the
access door for viewing the primary conbustion chanber or zone during
operation. Make ports no less than 2.7 nm 12 gauge bl ack steel or cast
iron tube or duct with a heat-resistant glass cover or an angul ar stee
franme and closure plate with handl e for operation wthout gloves or other
protective devices. Extend the tube or duct fromthe exterior of the
casing to not less than one-half the thickness of the refractory opening
and nmake gastight. Make provision for air purging of the port to avoid ash
buildup.

2.5.22 Test Hol es

Provide incinerators with test holes as indicated and fit with standard
wei ght, 50 mm 2 inch dianmeter, black steel pipe. Extend sleeve fromthe
exterior of the casing to not less than one-half the thickness of the
refractory lining. Formthe refractory opening fromthe end of the pipe
sleeve to the interior wall surface to shield the end of the sleeve from
reflected heat. Fit the sleeve with a brass screw cap, and each test pipe
with two or nore sturdy lugs wel ded approximately in the mddle of its

I ength to prevent the pipe fromturning when the cap is being renoved.

2.5.23 Saf ety Devi ces
Provide incinerators with safety devices to provide safe operati on,
i ncluding automatic overheat shutdown and nmanual shutoff for each burner
and main fuel supply, and equi prent neeting the requirenments of the
Cccupational Safety and Health Admi nistration (CSHA)
2.5.24 Freeze Protection
Equip |l ow points of all piping and tubing with drains for freeze protection.
2.5.25 I nci nerator Cooling System
Provi de the manufacturer's standard cooling systemfor the incinerator

furni shed, including all necessary equi pnent, piping, valves and contro
devices.
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2.6 I NCI NERATOR AUXI LI ARY EQUI PMENT

2.6.1 Char gi ng Met hod

NOTE: It is not expected that cranes will be used
in nost mlitary incinerator plants. The referenced
standards may not be sufficient for the severe
service conditions the crane would encounter. A
separate section based upon Division 41, may be
required to adequately deal with the crane.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Mechanically charge incinerator and operate the conbustion chanber at
negative air pressure when the | oading door is open, to prevent injury
to the operator and the escape of snpke and gases. Provide a
mechani cal charger, including an inner door and an outer door, or other
formof isolation fromthe conbustion chanber, to discharge the
contents of the |oading and hol di ng chanber into the conbustion
chanber. Flange | oader directly to the feed opening of the incinerator

b. Provide charger with a manual control and an adjustable tiner to permt
sem -automatic charging, with the manual box next to the ram | oader
opening as indicated. Provide an indication |light to show when the
i nci nerator can be charged and when the incinerator cannot be | oaded
due to insufficient tenperature. Munt the light on the control box,
visible to the operator when the box is closed. Include an interlock
to prevent operation of the charger when a predetermn ned safe operating
tenperature i s exceeded.

c. Locate the charger on the end of the incinerator. [Provide cranes to
| oad the charger as specified in [Section 41 22 13.13 BRI DGE CRANES] [
Section 41 22 13.14 BRI DGE CRANES, OVERHEAD, TOP RUNNING [ Section
41 22 13.15 BRI DGE CRANES, OVERHEAD ELECTRIC, UNDER RUNNING to | oad
the charger.] Design charging chambers with a m ni nrum capacity of not
less than [0.5] [1.0] | ] cubic neter [0.5] [1.0] | ] cubic yard
with an installed digital counter to count the nunber of | oads
delivered by the automatic ram | oader into the conbustion chanmber

2.6.1.1 Feed Hopper

Provi de a hopper-type chanber for top |oading chargers, constructed of
heavy-duty wel ded steel plate and structural shapes throughout, fabricated
of 6 mMm 1/ 4 inch ninimmthickness hot-rolled steel, with steel plates and
shapes conforming to ASTM A36/ A36. Orient hoppers |oaded directly from
the tipping floor to be | oaded fromthe side of their |ongest dinension
whenever physically possible, with the opening flush with the tipping floor.

2.6.1.2 Char gi ng Ram

Provide a hydraulically operated ram self-contained type with directional
control, which injects small |oads of refuse at frequent intervals, to ensure
relatively uniformburning rates, and linmts the anount of air entering the
primary chanber with each charge through the use of double gates or sinilar
device. Provide a ram which continuously pushes the burning waste toward the
cl eanout area, constructed to minimze the possibility of refuse beconing
trapped in areas that would interfere with the operation of the ramand its
seals. Provide sufficient cooling by either air or water to preclude warpage
or excessive thernal expansion of the ram No part of the ramshall conme in
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direct contact with or ride upon the conbustion zone refractory or grating.

2.6.2 Auxi | i ary Burners

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Indicate if auxiliary fuel systemis to be
gas and/or oil by deleting the inappropriate
subparagraphs.
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Provide [gas] [oil] [conbination gas and oil] [LPG burners for the primary
and secondary conbustion zones, neeting the requirenents set forth in UL 296,
UL 726, UL 795, and NFPA 85. Provide each burner as a conplete assenbly,
including fuel and control systens, and accessories. Locate prinmary

chanmber burners so that the burner flane inpinges directly on the waste
material s when present during start-up, but does not inpinge directly on

the refractory when waste i s not present during warmup

a. Provide primary burners with a capacity of not |ess than | ] W
Bt u/ hr and capabl e of mmintaining a mnimum continuous tenperature of
760 degrees C 1400 degrees F and a nmaxi mum of 871 degrees C 1600
degrees F in that chanmber or zone.

b. Provide secondary burners with a mninumcapacity of [ ] J Btu and
capabl e of maintaining a mninmum continuous tenperature in the
secondary chamber of [982] [ ] degrees C [1800] [ ] degrees F.
[ Mai ntain a m ni mum conti nuous tenperature of 760 degrees C 1400
degrees F at the roof near the exit of the primary chanber.]

c. Provide burners that are electrically spark-ignited and regul ated by a
vari abl e set point indicator-controller adjustable from 427 degrees C
800 degrees F to 1316 degrees C 2400 degrees F to operate within the
tenperature lints recommended by the manufacturer. Include an on/off
firing burner in the primary chanber. Provide a nodulating burner with
conti nuous burning capability for the secondary chanber, which
nodul ates fromhigh-to lowfire to off, based on the tenperature of the
secondary chanber. Secondary burner shall cycle automatically as a
function of the chanber tenperature in order to mninize the
consunption of auxiliary fuel and to minimze tenperature peaks.

d. Actuate controllers by a thernocouple or shielded binetallic sensor
| ocated in the upper 1/3 of the conbustion chanmber. Provide Type K
t hernocouples in the primary and secondary chanbers, suitable for a
maxi mum t enperature of 1538 degrees C 2800 degrees F. |Incorporate
FM IRl conponents in burner controls and neet NFPA current standards
for gas- and oil-fired boilers, including ultraviolet flane scanners as
specified in paragraph Flane Sensor, or flane rods for flanme failure
safety shutoff for burner and pilot and pre-ignition and postconbustion
purging control. Munting, flane shape, and characteristics of each
burner shall be suitable for the incinerator chanmber in which the
burner is installed, with burners that are easily noved out of firing
position for inspection, cleaning, adjustnent, and mai ntenance. On
mechani cal |y charged incinerators, include an interlock to prevent
operation of the charger until secondary chanber or zone tenperature
has reached 871 degrees C 1600 degrees F

2.6.2.1 G| Burners

Provi de air-atom zing or mechanical - pressure-atoni zing type oil burners
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(when required), capable of burning unheated Grade No. 2 fuel oil. Provide
only oil-burning equi pnent which neets the requirenments of

UL FLAMVABLE & COVBUSTI BLE and is installed in accordance with NFPA 30 and
NFPA 31.

[2.6.2.2 Mechani cal Pressure Atom zer

Il

When so equi pped, provide mechanical pressure atonizers which operate
solely by the use of oil pressure and have no noving parts within the

atom zer, and are capable of conpletely atonizing the oil through a m ninmm
capacity range of 4 to 1 without changi ng nozzles or sprayer plates when
furnished with oil at the manufacturer's required pressure. Design to
supply a constant volune of oil to the atomi zer, with variable capacity
obt ai ned by adjusting a control valve on the return line. Munt a diffuser
to stabilize the flame near the furnace end of the atomizer but in such a
position that oil will not strike it.

2.6.2.3 Air Jet Atoni zer

When so required, provide inside mx type air jet atom zers utilizing air
mxing with the oil inside the nozzle, with no noving parts required within
the atonizer assenbly. Furnish the air conpressor with the burner, from
the burner nmanufacturer and capabl e of conpletely atom zing the oil through
a mninmumcapacity range of 6 to 1 without changi ng nozzles or sprayer

pl ates, when supplied with air at a naxi num pressure of 689 kPa 100 ps
gauge, and varying unit capacity by adjusting air pressure supplied to the
unit. Furnish unit with a blowout valve so that air nmay be bl own through
the oil passages to clear them of any accunulation. Munt a diffuser to
stabilize the flame near the furnace end of the atomi zer but in such a
position that oil will not strike it.

]2.6.2.4 Ar Register

Provide the nost suitable type air registers for the atonizer furnished and
arrange for connection to the forced-draft fan duct, with adjustable
air-volunme louvers with all |ouvers operated by a single, easily accessible
|l ever. Register is to support atom zer and closely rel ated conponents, and
fastened directly to the front of the incinerator. Properly size the
throat ring to match the atomizer. Munt a diffuser to stabilize the flane
near the furnace end of the atomi zer but in such a position that oil wll
not strike it. Design the register and diffuser to ensure conplete mxing
of air and fuel with a m nimum of excess air.

.6.2.5 Thr oat Openi ngs

Construct burner throat openings of superduty plastic refractory or matched
sections of refractory tile. Make the throat concentric with the burner

of proper contour to ensure conplete mxing of the air and oil, and
designed to assist in conplete conbustion by radiating heat to the fuel
Position the burner so that the flame parallels the contour of the throat
but avoids striking the refractory.

.6.2.6 El ectric Ignition System

Provide an ignition systemsuitable for operation with [No. 2 fuel oil]
[gas]. Furnish igniter assenbly conplete for each burner, with a suitable
ignition transformer and el ectrode rated for not |ess than 5,000 volts on
the secondary side, as a unit readily renovable fromthe incinerator
setting for repair. Make provisions in the igniter assenbly for nmanua

SECTION 11 82 20 Page 34



operation and for inspection of the pilot flanme. Conponents shall be in
conformance with NFPA 85 requirenents, as applicable.

[2.6.3 Fuel G| System

Il

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Del ete these paragraphs and their
subparagraphs if oil is not used.
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Install fuel oil system (when applicable) in strict accordance with NFPA 31
and Section 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS, unless
otherw se indicated. Equip oil supply line to each burner with an
automatically operated val ve designed to shut off the oil supply in case of
fire in the immediate vicinity of the burner. Provide a thernoelectrically
or thernmonechani cally actuated type valve and | ocate i medi ately downstream
of the manual shutoff valve or other building shutoff devices where oi
supply line enters the building. Locate a thernoelectrical or

t her romechani cal detection device over the oil burner to activate the
valve. A fire shutoff valve may be conbined with other automatic shutoff
devices if listed in UL FLAMVMABLE & COVBUSTI BLE.

.6.4 Fuel -G | Piping

Furni sh piping required between the oil storage tank, burners, and punps
complete with valves, strainers, traps, insulation, and accessories,
conform ng to Section 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS

.6.5 Fuel -G | Storage Tank

Provi de storage tanks constructed of steel or fiberglass, suitable for
underground installation, constructed and | abel ed i n accordance w th NFPA 30,
NFPA 31 and Section 33 56 10 FACTORY- FABRI CATED FUEL STORAGE TANKS.

2.6.6 Gas Meter

Furni sh and install gas nmeters where indicated, having the full capacity

i ndi cated when receiving gas at [100] [___ ] kPa [15] [___ ] psig

Maxi mum di fferential pressure across any neter at full capacity is 3 kPa
0.5 psi. Provide nmeter housing of pressed steel, cast alum num or cast
iron, suitable for natural gas at [172] [__ ] kPa [25] [__ ] psig
Provide neters with a 3-valve bypass, with val ves and bypass the sane size
as the gas line in which they are installed. Equip neter with an accessory
instrument that indicates a corrected volume reading and an uncorrected

vol unme readi ng of the gas passed, where the corrected volune reading is in
standard cubic nmeters/second and cubic feet/ninute cubic feet/nnute.
Install the neter in strict accordance with the manufacturer's
recomendation. Provide positive displacenent type nmeter of either rotary
or diaphragmtype. Gas piping, fittings, valves, regulators, test,

cl eaning and adjustnents shall be in accordance with Section 23 11 25
FACILITY GAS PIPING Conply with requirenents of ANSI Z21.13/CSA 4.9 as
appl i cabl e unl ess otherwi se specified herein and appropriate certification
is submitted

12.6.7 Stack

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Depending on requirenments at |ocation and
personnel involved, tenperature of the casing can be
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2.

66 to 93 degrees C 150 to 200 degrees F. The casing
tenperature is linted to 49 degrees C 120 degrees F
maxi mum when personnel safety is involved. Provide
spark arrester if there are no pollution control

devi ces between the incinerator and the stack.

Ref erences to heat recovery and boilers nay have to
be deleted if that feature has been excluded from

t he project.

6.

8
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Provi de sectional, energy recovery and heat dunp stacks set on a
concrete foundation or otherw se adequately supported. [ Make
provisions in the ducting to bypass the flue gas around the heat
recovery boiler to the normal stack, or direct it to a separate dunp
stack in the event of a boiler failure.] Provide the , size, and
nunber of sections in accordance with the requirenents of the stack and
refractory nmanufacturer to adequately support the refractory lining,
permt expansion, and prevent cracking of the refractory.

Line the entire height of the chimey with refractory as specified for
the furnace, and provide with a cl eanout door frame and a protective
cap. Where the chimey is in the open, furnish a neta
side-rail-and-rung | adder, with a [l adder cage or Jfall protection
device, designed for a live |l oad of 890 N 200 pounds with a safety
factor of at least 2 based on the yield strength of ductile netals, or
a safety factor of 4 based on the ultinmate strength of cast netals.

Provi de a stack conform ng to NFPA 82 and NFPA 211. Secure refractory
to the casing by steel anchors. [Attach a corrosion-resistant stee
spark arrester fabricated of 18 gauge, 13 mm 1/2 inch nesh wire screen
to the top of the stack.] Provide a corrosion-resistant steel weather
cap. The tenperature of the casing of any stack shall not exceed

[ ] degrees C degrees F in an anbient tenperature of 21 degrees C
70 degrees F while passing | ] actual cubic nmeters/second ACFM of
flue gas at[232] [ ] degrees C [450] | ] degrees F. Provide

fire stops, thinbles, and support assenblies confornmng to NFPA 211
Extend stacks at least 1 m3 feet above the highest point where they
pass through the roof of the building and at | east 600 nm 2 feet higher
than any portion of the roof or building |located within 3 m 10 feet
hori zontal ly of such chimmey. Design and construct each stack to

wi t hstand wi nds up to[210] | ] knihour [130] [ ] mph. Provide
adequat e support, w thout placing any of the load on the refractory

wal I's of the incinerator, for any stack installed on top of the
incinerator.

Provide [freestanding stacks with painter's ring and trolley.][required
aircraft markings.] Weld stack sanpling ports into each stack
consisting of two collars, at least 100 mm 4 inches in dianmeter.[ Use
one hundred fifty mmsix inch collars if particle-size sanpling is
required.] Locate and set collars at a right angle to each other at

| east ten stack dianeters downstreamfroma fan or change of direction
for stack sanpling. Provide ports with suitable, renovable,

repl aceabl e caps.

Breaching

Construct breaching of not lighter than 3.416 nm 0. 1345 inch thick
bl ack- st eel sheets conform ng to ASTM A568/ A568N. Reinforce and brace
breaching with structural steel angles not snaller than 50.8 by 50.8 by 6.4
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mm 2 by 2 by 1/4 inch and weld all joints and seans in the sheets and
angles . Construct flexible type expansion joints requiring no packing and
install where required. Provide breaching with angle flanges for
connection to boilers or other equipnment with breaching full size of
opening. Supply breaching in bolted or wel ded sections for ease of
handling or erection. Connectors shall be in accordance with NFPA 211.

Li ne breaching with a mininumof 75 nm 3 inch thick refractory, and sea
tightly all around with a nonasbestos type rope and cenent to form an
airtight joint where required. Provide cleanout openings of suitable size,
with tight fitting hinged doors and franes, at approved |ocations for
access to all sections of the breaching. [Locate one 406 by 406 mm 16 by
16 inch inspection door in the side of the breaching just preceding the
boiler unit.] [Locate a similar inspection door in the side of the
breaching just following the boiler unit.]

.6.9 Draft Equi prent

Supply conbustion air in the primary and secondary zones by a notor-driven
bl ower as specified for draft fans. Design control circuits to shut down
incinerator in case of a power failure, and to purge the chanber prior to
ignition of the burners. Provide an air conpressor for soot blow ng or oi
atom zation. Al so provide equipnment to supply the correct amount of air to
permt conplete, controlled conbustion, including forced draft fans, draft
gauges, danpers, danper actuators, |inkage, and appurtenances necessary to
mai ntain a negative draft in the primary chanber, in order to provide

opti mumincinerator performance at all operating rates.

.6.9.1 Conmbusti on Air Danper

Regul at e secondary, under-fire, and over-fire air with controller actuated
danpers, constructed of black-sheet steel, not less than 1.519 nm 16 gauge,
whi ch operate without noise or flutter. Actuators shall be electric notor
[at [110] [220] [440] volt ac], hydraulic, or pneumatic operated.

.6.9.2 Fl ue Gas Danper

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Optional wording applicable to
guill otine-type danpers.
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[Install a [guillotine-type] [butterfly] [shutter] danper [of the thickness
indicated] [at least 63 M 2 1/2 inches thick] and consisting of a stee
frame enclosing refractory material at the entrance of the waste heat
recovery boiler for the purpose of isolation fromthe incinerator during
energency boiler repairs.] Also install a danper in the dunp stack which
opens upon occurrence of [excess boiler steampressure,] induced draft fan
failure [, and boiler shutoff]. [Provide a boiler danper operated by a
controll er actuated notor based on the [boiler steam pressure] [boiler

wat er tenperature.] Wen the boiler danper is open, the stack danper will
close. Furnish [a chain hoist for raising and | owering][a manual |ever
for][an electrical control for] the boiler danper of correct size and
design to ensure freedom of novenent by the danper. [Secure the hoist
cable to the danper franme by nmeans of shackles and bolts, and a danper sl ot
with a steel plate cover 6 mm 1/4 inch thick and of the I ength and width
indicated or required. Provide the cover with a slot to pernmit the passage
of the cable for raising and | owering the danper, and for easy renoval of
the cover. Provide a spur-geared hoist which is a product of a

manuf acturer regularly engaged in the manufacture of hoists. Design unit
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for high-speed lifting, with high nechanical efficiency, an automatic | oad
brake and a built-in load linmt.] Mxinumeffort to operate the unit shal
not exceed 311 N 70 pounds, with the capacity to nove the required | oad
freely and nmaintain the danper in the desired position within the Iinmts of
the flue opening].

.6.9.3 Blowers

Provi de auxiliary fuel burner blowers capable of delivering the necessary
anount of air at an atnospheric tenperature of [16] [__ ] degrees C [60]
[ ] degrees F and a barometric pressure of 101 kPa absolute 14.7 psia
to allow the burners to achieve rated capacity. Blowers shall be a
single-inlet, single-wi dth, non-overloading type designed for quiet
operation with as little vibration as practicable, with grease |ubricated
bearings, ball or roller type, to acconmmdate all radial and end thrust.
Construct housing of 1.897 mm 14 gauge sheet steel with a snooth interior
that will elimnate unnecessary turbul ence.

.6.9.4 Draft Fans

Furni sh centrifugal, forced-draft fans confornming to ClD A-A-59222 as an
integral part of incinerator design, conforming to AMCA 801, Type [I] [I1]
and AMCA 99, applicable to centrifugal furnace fans and rated for flow
rate, pressure, power, speed of rotation, and efficiency in accordance with
AMCA 210 and ASME PTC 10, with [backward curved bl ades] [forward curved

bl ades]. Size each fan for operation at an elevation of [__ ] mfeet,
with an output volunme and static pressure rating sufficient for pressure

| osses, excess air requirenments at the secondary zone exit, |eakages,
tenperatures and el evation corrections for worst anbient conditions.
Include in the design conditions, at full conbustion, net rated output at
normal firing condition capacity plus additional capacity sufficient to
provide a 15 percent excess vol ume against a 32 percent static
overpressure, and air tenperature 14 degrees C 25 degrees F above operating
tenperature. Fan shall be driven by a totally encl osed, fan-cooled
electric notor. Connect fan directly or indirectly to the driving notor.

If the fan is indirectly connected, provide a V-belt drive designed for 50
percent overload capacity, with the notor nounted on the base in a manner
that permts tightening of the belt. Noise levels for fans shall not
exceed 85 decibels at 914 nm 3 foot station. Provide air-cooled fan
bearings, of the backward curved fan bl ade type with bearings not requiring
water cooling of the self-aligning antifriction type. [Provide scrol
sheets and rotor blades with liners.] Factory paint fans with the

manuf acturer's standard finish. Design control circuits to shut down
incinerator in case of power failure and to purge the chanber prior to
ignition of the burners.

.6.9.5 Control Equi prent

Furni sh each notor with a nanually operated starter, of the enclosed,
across-the-line type with manually reset thernmal -overl oad protection.
Provi de a separate pole for each ungrounded conductor.

.6.9.6 Air Ducts

Supply over-fire and under-fire air fromthe bl owers through ducts
conform ng to SMACNA 1403. |ntroduce conbustion air to the primary chanber
bel ow the waste material by nmeans of under-fire air lines or ducts.

Regul ate over-fire air by controlled air ports located in the wall of the
incinerator for conpleting conbustion of conbustible materials in the
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gases. Size ducts to mninmze pressure drops and construct of sheet stee
with all seams and connections air tight. Construct duct work of

gal vani zed sheet nmetal, w th gal vani zing conforning to ASTM A123/ A123N and
ASTM A153/ A153N. Provi de access and inspection doors as required. Provide
duct wall thickness as foll ows:

Ducts, Maxi mum Di nensi on Steel (Gauge, Thi ckness)
1200 mMm%8 i nches 0. 759 mmR2 gauge, 0.0299 inch thick
1225 m49 inches thru 1500 mm 0.912 M0 gauge, 0.0359 inch thick
60 inches
1525 m®B1 i nches thru 1800 mm 1.214 mml8 gauge, 0.0478 inch thick
72 inches
1825 mv3 inches and | arger 1.519 nmml6 gauge, 0.0598 inch thick

[2.6.10 Heat Recovery System

Boilers for the heat recovery systemare as indicated in Section
23 52 43.00 10 HEAT RECOVERY BQO LERS.

12.6.11  Ash Renoval

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: \Where required, include conplete requirenents
for pretreatnment of quench water and |iquid waste.
Pretreatnent may include pH adjustnent, solids
renoval , and toxic conpound treatnment as necessary.
Ash systens that directly discharge fromthe
incinerator into the disposal container should be
all owed for very small 9 netric tons per day 10 TPD
incinerators.
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Provide a unit with provisions for nmechanical renoval of the ash or
residue, which is to discharge fromthe conbustion of the refuse fromthe
far end of the incinerator, opposite the location where waste is

i ntroduced. Provide an ash plow or other device, automatically interlocked
with the doors for the renpoval operation, combined with a water quench,
spray, or bath which will extinguish live enbers and control airborne
dust. Al so nmake provisions for manual renmpval of ash for naintenance

pur poses upon conpl etion of the cool -down cycle, through the access door
Treat waste liquids (ash water) as necessary to be conpatible with, and

di scharged to, the sewage collection system Renove ash and residue from
the area by mechani cal conveyors, constructed of corrosion resistant

mat eri al, and portable containers. Equip each unit systemw th an

i ndependent ash renmoval and ash conveyor system designed to conformto the
equi pnent arrangenent shown.

2.6.11.1 Ash Pits
Provi de funnel shaped ash pits, containing receiving hoppers constructed of

6 mMm 1/ 4 inch steel plate, mninum covered with a heavy grating with
openi ngs approximately 50 nm 2 i nches square for personnel protection
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Di scharge ashes and clinkers fromthe incinerator into the ash hopper

| ocated directly below the ash di scharge opening. Arrange a conbination
drag chain conveyor for horizontal conveying and an el evator conveyor for
vertical conveying of ashes as indicated to take ashes fromthe bottom of
the ash hopper for discharge into the ash container. Provide conveyors
with a capacity of not less than | ] kg/ hour pounds/hour when handli ng
ashes wei ghing approximately [
of [0.5] [___ ] msecond [100] [ ] fpm Provide doors for access to
all parts as required. Provide totally enclosed, [nonventilated
type][fan-cool ed type][fan-cool ed type suitable for installation in a O ass
Il, Division 1, Goup F hazardous |ocation in accordance with NFPA 70]
electric notors, with [manual] [rmagnetic] [across-the-line] [reduced
voltage start] type notor starter and [general - purpose] [weather-resistant]
[watertight] [dust-tight] [explosion-proof] enclosure.

[2.6.11.2 Drag Chai n Conveyor

Il

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Both types of conveyors may not be applicable
to the project. Select the appropriate paragraph
based on the conveyors required.
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Provide a drag chain conveyor consisting of a [single] [double] strand of
wide, nalleable iron, drag chain with a [ ] mminch overall w dth, and
[ ] N pounds working strength. The upper strand of the chain shal
convey the ash in a trough constructed of 10 mm 3/8 inch cast iron, or other
suitable material, extending from[___ ] mminches in front of the foot
shaft to [ ] mminches behind the head shaft and set flush with the
floor. Carry the return strand of chain in angle runways set flush with
the trench floor, wi thout passing through the falling ash

2.6.11.3 El evat or Conveyor

Provi de a doubl e strand el evator conveyor, chain type with head and takeup
and an extended foot shaft to provide a drive for the drag conveyor.
Construct casing of 2.657 mm 12 gauge bl ack steel, mninum wth 4.8 mm
3/16 inch thick boot plates. Include with head-end drive a gear notor and
steel roller chain conplete with drive brackets, guards, and backstop
Equi p el evator with head-end platformand | adder. Factory prinme all
exposed netal surfaces for field painting.

1[2.6.12 St eam Pi pi ng

St eam pi pi ng system consi sts of those piping sections actually conducting
steam condensate return piping, and vent piping. Provide steam piping
conformng to the provisions of Section 33 63 23 ABOVEGROUND HEAT

DI STRI BUTI ON SYSTEM unl ess ot herwi se specified, designed for |
psi steam

12.7 COMBUSTI ON CONTROL EQUI PMENT

2.7.1 General

Provide and install all locally indicating instrunentation and |oca
controls conplete, as required to suit equi prent furni shed and as shown.
Al so provide and install all renote instrunentation, controls, and their
connection points as indicated, or as specified, as well as an automatic
conbustion-control systemfor each incinerator in accordance with the
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i ncinerator manufacturer's recomendations. |f controls are manufactured
by a manufacturer other than the incinerator manufacturer, install the
controls in accordance with the control nmanufacturer's instructions.
Locate automatic controllers on the control room panel as specifi ed.

Provi de pneurmatically, electrically, or electronically operated equi pnent.
If pneumatic controls are provided in lieu of electric, provide duplex air
conpressors, with a drier between the conpressors and tank. Size air
conpressor unit to run not nore than 60 percent of the time when al
controls are in service. Install air filter regulator sets at each contro
valve and transmitter in the system Master air filter regulator set on
the control panel shall be of the dual type such that one side can be
cleaned and repaired while the other is in operation. Provide each system
with a selector switch or other neans to pernmt nanual control of the
firing rate when required. Provide two-wire 120 volts nonminal or less, 60
Hz with grounded neutral power supply to the electrical circuit. Wre all
operating and limt controls to interrupt the ungrounded circuit conductor

. 7.2 Equipment

Include in control equipnent and instruments burner and fan controls, tine
cl ocks, relays, operating switches, indicating |ights, gauges, notor
starters, fuses, alarnms, and circuit elenents of the control system and
other controls and instrunents necessary for unit operation, in accordance
with  FM APP GUIDE. Control system shall provide proportioning control of
the overfire and underfire air supply and of the air supply and fuel supply
to the burners. Ensure a visual indication for safe | oading of the

i nci nerator and excessive high tenperature conditions which may require
control or adjustnent by the operator are provided within tenperature

i ndicator controllers or other indicators. Provide indicating and
recording instrunents for pressure, flow of air and liquids, as well as for
alarmcircuitry. Interlock automatic control circuit systens and manua
switches to prevent hazardous conditions or the discharge of excessive
amounts of air pollutants.

.7.3 Conbustion Contro

Control of the products of conbustion is based on nmmintaining a pre-set
tenperature, not to exceed limts as specified for m ninum design

requi renents under paragraph | NCl NERATOR. Design the systemto mnimze
auxiliary fuel usage by controlling the quantity of air and waste fue
introduced into the prinmary chanber or zone in accordance with the
tenperature. Provide over-fire protection by controlling the upper chanber
or zone conbustion air as a function of the chanber or zone tenperature,
with a fully automated and integrated control system which operates at
near the design conditions, and at near constant tenperature output.

. 7.4 I nci nerator System Qperation Sequence
.7.4.1 Starting

Provide a "START" button whi ch causes the secondary (pollution control)
chamber or zone burner to ignite to preheat that area prior to charging the
system using auxiliary fuel only as a heat source during the preheat
period. The secondary burner, after ignition, shall be under the contro

of a nodul ating thermal controller which controls the air/fuel ratio in the
secondary chanber or zone. Burner for the primary chanber or zone may be
either automatically or manually activated. Interlock the burner contro
circuit with a tinmer or tenperature sensor which functions to shut off and
| ock out the burner after a predeternmi ned and preset time or tenperature
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has been achi eved.
.7.4.2 Loading

After a predeterm ned warmup period, the systemshall be ready for

| oadi ng. Feeder controls allow for two nodes of operation, automatic cycle
and nanual. Control autonmatic systemby a tinmer or speed control,
interlocked with linmt switches and tenperature sensors. Initiate
automatic feed cycle by a single push button when the operator is ready for
that unit to begin the cycle. After cycle initiation, the vertical

chargi ng door (when present) shall open and the ram or other stoking device
shal |l start noving forward to discharge the refuse into the prinmary chanber
or zone. After the ramor other stoking device has reached the end of its
stroke, it withdraws back into the hopper to a position where the charging
door (when present) is allowed to close, and the ramreturns to its
original start position.

.7.4.3 Overrriding

Equi p feeder with a charging ramwater spray system Equip | oader control
with a manual override system which enables the operator to override the

automati ¢ sequence if necessary to correct a mal function of the loader. In
the event of a nmalfunction, a flashing light and an audi bl e al arm shal |
signal the operator that a problemhas occurred. In the manual nobde of

operation, the notions of the charge door, hopper door and ram shall be
individually controlled with sel ector switches.

.7.5 Controllers

Controllers nounted on the instrunent panel shall indicate and control
measurenent in the areas shown. Provide proportional type controllers with
reset, and autonatic/manual operation. Provide a set point with a nanual
adjustnent on the front of the instrument. Install controllers conplete
with wiring or piping between the controller, transnitter, and the final
control device. Proportional type conbustion control equi pnent shall be
capabl e of maintaining opti num conbustion conditions. Set point
controllers may be used for on/off functions only. Maintain conbustion

ef ficiency wi thout appreciabl e manual adjustent.

.7.5.1 Automatic Controller

Provi de each automatic controller with a manual -to-automatic station and

i ndi cator on the control panel that offers selecting either automatic
control or manual control and al so allows nanual operation. Arrange manual
controls to allow any one or nore of the functions of the control systemto
be controlled manually while the other functions remain on automatic
control. Manual control station shall be conplete with all necessary
indicators to facilitate changing fromautomatic control to manual contro
and vice versa

.7.5.2 Fuel - Fl ow, Air-Fl ow Type

Conbi nation fuel-flow, air-flow type conbustion control equipnent for the
auxiliary burners shall be the proportional and reset type, which positions
the feed or air flow and then adjusts one to the other by a ratio
controller operating fromairflow and feed. Include in controls fuel-flow
measuring elements and airfl ow nmeasuring el ements which are fiel d-nmounted
and separate from panel devices. Panel nount separate fuel feed and
air-flow controllers along with a fuel-to-air ratio controller. Airflow
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i ndex may be set by a neasuring elenent in the air streamor in the gas
streamexiting the incinerator. Systens controlling fuel and air by line
shafting and mechani cal connections are not acceptable.

.7.6 Danper Contr ol

Si ze power units for the danper novenent to operate the device to be
positioned, and nmounted to allow for a rigid nmechani cal connection to the
devi ce being operated. Provide automatic draft control by controlling the
mai n danper or uptake danper. Miin danper or uptake danper shall open to
allow air purging of the incinerator and control draft to suit burner
operation, and automatically close units in event of failure of the
operating nmedi um except for any dunp stack danper which fails to open
Provi de manual operation of the controller without disconnecting the

I i nkages during power failure or other emergency. Include position
switches on fuel and air-drive units for interlock with safety systens.

Pl ace retransnitting devices on all power units for renote indication on
the control panel of the position of the operator at any tine. |If electric
operators are utilized, provide oil-imersed gear trains on the units.

L7.7 Fuel Feed Controls

Control automatic feed cycle by an adjustable tiner for rans and a speed

control for feed grates. This automatic cycle shall be interrupted by an
interlock in the event of an energency such as an extreme overtenperature
condition in the primry chanber or zone

.7.8 Burner Controls and Safety System

Burner control and safety systemshall provide for the start, purge,
ignition, main flame supervision, safe shutdown and al arm of the

i ncinerator fuel burning equi pment, such that a burner nmalfunction at any
time prevents the burners fromoperating by tripping a burner relay.
Integrate control of the burner and incinerator systemto ensure overal
safety. Provide safety shutoff valves and fuel trains for main burners as
required by FM APP GUI DE and NFPA 85. Automatically control sequence of
burner operation by programming relays to start a nmandatory pre-purge cycle
with full protection against flame failure during both electric spark
ignition and normal burner operation. Normal cycling of burners shall not
require system pre-purge. CGovern operation of the progranming relays by a
[steam pressure Iimt switch,] approved draft switch, |low fuel pressure
switch, [low drumlevel cut-off switch] and an electronic flane failure
protection device. A flane failure condition will cause the burner to shut
down on safety and require a manual reset before the burner can be
restarted. Control normal cycling by neans of tenperature switch as

descri bed earlier.

2.7.8.1 I nci nerator Burners
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NOTE: Insert appropriate fuel oil or gas
specification section(s) associated with this
project. Only allow direct electric spark ignition
for burners up to 732,500 watt 2,500, 000 BTU hour
Val ues of m ni num burner input capacity:
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SI ZE OF BURNERS, (x1000) Watts BTU Hr
Primary Burners
Capacity of 2490 1905 1260 733 Mn. | 293 Mn. Secondary
Incinerator, Min. Min. Min. kJ/kg kJ/kg Burners All
(grams/sec) kJ/kg kJ/kg kJ/kg 2500 1000 Refuse
(Ib/hr) 8500 6500 4300 Min. Min.
Min. Min. Min. BTU/Ib BTU/Ib
BTU/Ib BTU/Ib BTU/Ib Refuse Refuse
Refuse Refuse Refuse
6.3050 350150 350150 582250 815350 990425 466200
12.60100 466200 466200 1282550 1631700 1980850 699300
18.90150 582250 559240 1514650 23301000 | 32621400 932400
31.50250 699300 699300 1748750 26801150 | 37281600 1514650
63.00500 1282550 1282550 | 25631100 | 38451650 | 51262200 23301000
94.50750 1748750 1748750 | 34951500 | 52422250 | 69903000 30291300
126.001000 2097900 2097900 | 39611700 | 55922400 | 72233100 39611700
189.001500 25631100 | 25631100 | 51262200 | 76893300 10,252 48932100
4400
252.002000 37281600 | 37281600 | 76893300 11,650 15,378 62912700
5000 6600

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

*% *% *% *% *% *% *% *%

*% *% *% *% *%

Provide [gas] [oil] [conbination gas and oil] burners for the prinmary and
secondary conbustion chanbers. Design burners for [natural type gas] [or]
[No. 2 fuel oil conformng to ASTM D396]. [Fuel oil] [Gas] piping is
covered in[__ ]. Design incinerator burners for fully automatic
nonrecycling operation, with a conbustion-safety control system conformn ng
to FM APP GUI DE or NFPA 85, as appropriate. Safety control manufacturer
shall certify that the installed control systemconforns to FM APP GUI DE or
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NFPA 85. Provide UL |isted and FM approved system conponents, designed for
use with industrial grade burners. Conbustion-safety control system shal
include the following with all accessories for a conplete system

.7.8.2 Conbustion-Safety Controls System

Provi de a conbustion-safety control system which includes a flane safeguard
relay or control unit that has solid state electronic circuitry and
continuous self-check feature. Relay or control unit shall have
amplifiers, transfornmers, power supply, relays, indicating Iights, and
termnal strips factory prewired and assenbled in a NEMA ICS 6, Type 12
steel cabinet with door. Provide a cabinet nade of steel, 1.897 nm 14 gauge
m ni mum t hi ckness, with gray enanel finish throughout or any other color
sel ected by the Contracting Officer. Provide cabinet door with piano
hi nges and | atch, with conmponents and supporting chassis which is easily
removed for replacenent and repair. Provide plug-in or simlar units.
Provide a flane safeguard relay or control unit which checks itself and the
detector circuit for flane sinmulating conponent failure at start-up and at
intervals not to exceed nmanufacturer's recomendati on or the specified
flane failure response tinme throughout the burner operation. Loss of
conbustion airflow, flame failure and flame sinulating conponent failure
shal | cause the flane safeguard relay or control unit to de-energize al
fuel levels for the burner and initiate a non-recycling burner shutdown and
alarm Flane safeguard relay or control unit shall programthe burner
operation to conformto FM APP GUI DE or NFPA 85.

.7.8.3 Purge Ti mer
Provide a purge tinmer to prevent the operation of the flane safeguard rel ay

or control unit until the mninumpurges, as required in NFPA 85 or
FM APP GUI DE, have been conpleted. Volune to be purged includes the vol une

of the conbustion chanber, boiler passes and breachings. Interlock the
purge timer with the airflow differential pressure switch and igniter and
main firing valves to ensure that all fuel lines are closed. Provide a

green indicating light as specified above to indicate purge conpletion
.7.8.4 Saf ety Shutdown | nterlocks

Provi de safety shutdown interlocks in the flame safeguard relay or control
unit for the conditions specified by FM APP GUI DE or NFPA 85. Provide | ow
and high fuel pressure interlock switches, interlocked with the flane
safeguard relay or control unit to prevent burner operation if |ow or high
fuel pressure is detected.

.7.9 Conbusti on Tenperature Control

Provide a separate tenperature control for each conbustion chanber which
controls the firing rate within that chanber. Provide Type "K'

t her nocoupl e tenperature sensors in a ceram ¢ protection tube, suitable for
operation up to 1538 degrees C 2800 degrees F. Tenperature is to be
transmtted to the controller nmounted in the control panel. Provide the
type of controllers that can be operated in the automatic or nmanual node.
Controllers shall control the tenperature within plus or mnus 5 percent of
the set point over the full operating range required by the manufacturer of
t he incinerator.

.7.9.1 Primary Combustion Chanber or Zone Controller

This controller varies the conbustion rate through control of the primary
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air supply and auxiliary burners, and al so prevent overfeeding the prinary
chamber or zone by |ocking out the feed systemduring extrene over or under
tenperature situations.

.7.9.2 Secondary Conbustion Chanber or Zone Controller

The tenperature controller in the secondary chanber maintains the required
tenperature for conplete conbustion of the gases and reduction of
particulates. This controller varies the firing rate of the burner and the
flow of combustion air to the secondary chanber or zone.

.7.10 Draft Fan Control

Provi de forced-draft centrifugal fans with inlet vane controls [and

vari abl e speed control where indicated]. [Provide axial propeller fans
with variable propeller pitch control.] Inlet vanes shall be suitable for
use with conbustion control equipnent. Provide a neans for operating the
draft fans for 15 minutes after last charge in the incinerator has burned
down.

.7.11 Draft Fan Drives

Provide a draft fan driven by [an electric notor] [or] [a steam turbine].
[Electric notor shall be [drip-proof] [totally enclosed nonventil at ed]
[totally enclosed fan-cooled] [totally encl osed fan-cool ed, suitable for
installation in a Cass 1, Division 1, Goup F, hazardous |ocation
conformng to NFPA 70].] [Mdtor starter shall be nagnetic
[across-the-line] [reduced voltage start] type with [general -purpose]

[weat her resistant] [watertight] [dust-tight] [expl osion-proof] enclosure
and furnished with four auxiliary interlock contacts.] |[Provide a steam
turbine with horizontally-split, centerline supported casings, water-cooled
bearing housings with ring-oiled, babbitt-1ined, bronze packing sl eeve
bearings, and equi pped with a nechani cal shaft speed governor and val ve,
and i ndependent emnergency over-speed governor and trip valve, reed
tachoneter, constant pressure type governor, insulation with renovable
metal jacket, oil-sight glasses with guards, renpvabl e stainless stee
steam strai ner [wi thout disconnecting piping], any special wenches and
tools required for servicing turbine, and a sentinel warning on the exhaust
casings. Provide turbines conformng to NEMA SM 23]

.7.12 Ash System Contr ol

Provide controls for the ash di scharge systemwhich allow for two nodes of

operation, automatic and manual. Automatic cycle shall be manually
initiated and controlled by cycle programers or automatically initiated by
the charging system programmer. Install lights, controls and interlocks as

described earlier for automatic ash renpval control in and on the main
cabinet with manual controls installed near the ash renoval equi pment of
each i nci nerator.

.7.13 Soot Bl ower

Mount all controls, lights, switches, and indicator provided for operation
of soot blower on the control cabinet.

.7.14 I nci nerat or Shut down

Feed system shall be | ocked out and waste feedi ng suspended until manually
reset when the primary chanber or zone tenperature exceeds a control limt
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of 982 degrees C 1800 degrees F. Shutdown of the entire incinerator shal
occur at 1538 degrees C 2800 degrees F in the furnace, 400 degrees C 750
degrees F at the induced draft fan, or 260 degrees C 500 degrees F at the
conbustion air fan. In the event of a conplete shutdown, the system shal
be reset manually and go through a normal start-up procedure including
purging, prior to starting the burners.

.7.15 Control Panel

Provi de wall nounted cabinets conformng to UL 50 and free standing

cabi nets or panels conformng to NEMA ICS 6, Type 6 or Type 4. Panel shal
be prewired, of steel, and weathertight. Unless enclosed in a booth or
separate room construct the panel to protect the instrunents and controls
fromdust. Instrunmentation fabricator shall wire all instrunent connectors
and cabl e term nation connectors in the factory. Flush nount all controls,
instruments, and other equipnent at the factory and assenbly-test prior to
shipnent. Furnish a lock and two keys. ldentify all controls and
instruments with naneplates. [Provide a heater to prevent condensation.]

.7.15.1 Panel Details

a. Size panels to contain all controls, instruments, gauge, and neters.
Provide free standing panels with faceplate of not less than 6.4 mMm 1/4
inch reinforced steel plate, coated with an approved | aninated plastic
suitable for the duty and finished with the manufacturer's standard
finish coating. Flush nmount controls and instrunmentation on the pane
as far as practicable.

b. Encl ose back of panel with sheet netal, w th adequate access panels for
mai nt enance and renoval of any conponent without interfering with other
conponents. Provide door-1atching equi prent and hardware

c. ldentify each recorder, indicator, and control unit with engraved neta
or lam nated plastic nanmeplates secured to the panel. Provide pane
with a continuous rapid-start fluorescent |ight fixtures mounted with
reflectors providing suitable shielding to illumnate all controls,

i nstrunents, gauges, and neters.

d. Ternminate field piping connections for each panel in one
bul khead- mounted mani fold | ocated to conformwith the installation
requirenents of the system Terninate field electrical connections in
a nounted color-coded ternminal strip located to conformwi th the
installation requirenents of the system

e. |If a pneumatic control systemis provided, nount the panel air supply
filter and regulator set on the rear of the panel with properly
identified pneumatic term nal blocks. No high pressure lines are
allowed to enter the panel. |f packaged-type burner units with
integral controls are furnished, the control equi pnrent nmay be nounted
on a separate panel for each incinerator. Panel nount and test
controller and indicators specified or required at the factory,
conplete with relays, transforners, switches, wring, valves, and
piping.

f. Conpletely isolate thernocouple and | ow energy signal conductors from
power and al arm conductors, subject to approval by the Contracting
O ficer. Provide visual and audible alarns to protect personnel and
equi prent. Munt annunci ator system on each control panel. Visua
signal s shall be backlighted nanmeplates for each point. Provide a
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common audi bl e al arm si gnal and a conmon acknow edge pushbutton for
each control panel. Malfunctions shall be indicated on the annunci ator
panel as specified [in Section 23 52 43.00 10 HEAT RECOVERY BQO LERS]
plus the followi ng as a mini num

(1) Loader

(2) Burner (each)

(3) Ash Discharge System

(4) Ash Transfer Rans (if used)
(5) Ash Conveyor

Al'so include in the panel visual indication of the various nodes of the
mai n system conponents such as | oading and chargi ng system burners,
ash di scharge system ash conveyor, danper positions, [induced draft
fans]. Additionally, include in the incinerator/[boiler] panel [ as
specified in Section 23 52 43.00 10 HEAT RECOVERY BO LERS pl us]the
following:

(1) Tenperature Recorder (lower chanber, upper chanber)
(2) dock with mninmm 200 nm 8 inch dianeter face (one panel only)

2.7.15.2 System Di agram

Mount | ami nated, col or-coded system di agram on the control panel indicating
all system conponents and |ocation of all sensors and al arm poi nts.

2.7.16 I ndi cating Lights

Mount |ights on the door of the control cabinet. Integrate conponents

t hrough appropriate el ectronechani cal devices with push-to-test type
indicating lights. Install indicators conplete with all necessary wring
and conduit between the indicator and the transnitter in the equi pnent
room Qperating ranges for each indicator as indicated. Provide industrial
oiltight construction in the followi ng colors for the indication functions:

Function I ndi cat or Col or

Power on the system Amber

I ncinerator/boiler purge conpletion (one per unit) Green

Energi zi ng main fuel valves White or manufacturer's standard

color

Hi gh tenmperature in primary chamnber Red

Hi gh tenperature in secondary chanber Red

Hi gh tenmperature at induced draft fan inlet Red

Syst em operation Red

Emer gency danper open Red

2.7.17 Sel ector Swi tches

As a mninum provide the foll ow ng hand-auto-off sel ector switches:
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a. FEach oil burner

[ b. [Induced draft fan]

[b.][c.] Conbustion air fan (FD)
[c.][d.] Secondary air fan

2.7.18 Clock

Recess mount a single synchronous 120-volt ac, notor-driven, with

shatterproof, crystal-covered white dial clock, a mninmmof 200 mm 8 inches
in diameter with black Arabic numerals, black hour and m nute hands, red
sweep hand, and anodi zed brushed al um num bezel. Totally enclose cl ock

nmot or and nechanismin a heavy plastic cover

2.7.19 Recorders

Recorders nounted on the instrunent panel shall record and indicate
measurenent in the areas shown. Mke the record in ink on a [24-hour]
[31-day], [100 mm 4 inch linear] [circular] [strip] chart driven by an

el ectric-clock mechanism Make each recorder point with a different
colored ink. Install recorders conplete with all necessary wiring or pipe
bet ween the recorder and the transmitter. Provide the unit with sufficient
bl ank charts and ink for 1 year's operation

2.7.20 Water Meters
Provide neters confornming to AWM C700 of the disk type with reinforced
di sk for hot water above 66 degrees C 150 degrees F, and a rubber or carbon
disk for cold water. Construct neters of bronze conposition and cast iron
protected by noncorrosive coating, with easily replaceabl e noving parts.

2.7.21 Annunciator
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NOTE: Edit to indicate the nunber of points desired
and specific itens in the list.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de an engraved, back-lit w ndow annunci ator conplete w th pushbuttons
and alarmhorn to indicate abnormal operating conditions of the
incinerator. |Include a common alarmsilencing relay in the alarmcircuit
to pernmit the incinerator operator to silence the audible horn while
retaining visual indication until the mal function or abnornal condition has
been cleared. Furnish one [__ ]-poi nt annunci ator for each incinerator
and install in the annunciator and punp control panel. Provide alarm
modul e namepl ates, nominal 70 mm 2-3/4 inches high by 75 nm 3 inches wi de
in translucent white acrylic plexiglass. Engrave all nonenclature on front
surface in black lettering. Munt and prewire flasher nodule with sil ence
and test pushbuttons. Al arm points and wi ndow engraving shall be as
[specified in Section 23 52 43.00 10 HEAT RECOVERY BO LERS plus the
addi ti onal points] shown below. Provide an annunciator fromthe same

manuf acture and type as furnished by the supplier of other control panels,
wi th interchangeabl e spare parts between annunci ators.
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ALARM PO NT W NDOW ENGRAVI NG
TSH-[__ ] Tenmp. - high primary chanber
TSL-[ ] Tenmp. - low primary chanber
TSH-[__ ] Tenmp. - high secondary chanber
TSL-[ ] Tenmp. - | ow secondary chanber
PSL-[ ] Press. - low hydraulic

PSL-[ ] Press. - low fuel oil

LSL-[ ] Level - low, F.QO storage tank
LSH-[ ] Hi gh flue gas opacity

2.7.22 Fl ame Sensor

Provide an ultraviol et flane-sensing device for each burner and install in
accordance with the manufacturer's recommendati ons. The fl ane-sensing
device shall not respond to ignition spark, hot refractory, reflection of
flame on atomizing nedia or oil spray. Sight flanme safeguard sensor to
detect only the burner flane for which it is designed. Performa pilot
turndown test, spark response test for ultraviolet detector, and

manuf acturer's approved test for rectification detectors to verify reliable
sensor installation. WlIld or fix sensor nount to prevent altering
orientation to flame being proven

2.7.23 Tenperature |ndicators

Provi de tenperature gauges to match pressure gauges in appearance and match
requirenents of the transmtters supplied. Use any of the follow ng
tenperature sensors unless otherwi se specified. Renpte tenperature

i ndi cators shall include

Qut door air

I nci nerator room

Primary chanber or zone
Secondary chanber or zone

Fl ue gas | eaving incinerator

Poaoop

2.7.23. 1 Thermometers

Provide thernmoneters conformng to ASME PTC 19.3 TW, Type 1, Cass 3, with
wel | s and separabl e corrosion-resi stant steel sockets and tenperature range
suitable for the use encountered. Provide dial type thernoneters 90 nm
3-1/2 inch dianeter chrom umplated case, renpte-type bulb or direct-type
bulb as required, with plus or nminus 1 degree C 1 degree F accuracy and
white face with black digits graduated in 2-degree increnments. Do not use
mercury in thernoneters, and install as indicated, to be easily read from
the operating floor
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2.7.23.2 Thermocouples

Provi de t hernocoupl es conform ng to ASTM E230/ E230N, Type K, indicating gas
passage tenperatures. Thernocouples shall control burner operation, be
suitabl e for continuous operation up to 1538 degrees C 2800 degrees F, and
accurate to 0.75 percent of the operating and indicating tenperature
range. Provide thernocouples in the conbustion chanber or as otherw se
directed, |ong enough to be inserted 150 mm 6 i nchesinto the furnace.
Provide thernocouple with an adjustable flange and a hi gh-tenperature,
metal alloy, closed-end protection tube suitable for inserting into the
furnace wi thout support of the projecting end. Supply thirty neters one
hundred feet of 1.519 nm 16 gauge conpensating lead wire with a
weat her proof braid for connecting the thernocouple to the instrunent.
Tenperature shall be transmitted to the instrunent in the control panel as
shown.

2.7.23.3 Pyrometers

Provide indicating [recording] pyroneters at the |locations indicated or
directed, with a tenperature range frommnus 18 to 1316 degrees C 0O to
2400 degrees, and accurate to within plus or minus 0.25 percent of the
range. Indicate tenperature on a |large scale with proninent black letters
on a white background [and record with a continuous ink line on a circular
chart at |east 300 nm 12 inches in dianeter, with 24-hour revol ution].
Provide instrunment with automatic col d-junction conpensation. Provide a
si npl e means of pyroneter standardization, which shall not be affected by
vi bration, dust, or air currents when the door of the instrunent is open

I nstrument shall operate on 110 volts ac.

2.7.24 Pressure and Vacuum Gauges

Provi de gauges conforning to ASVME B40.100, Type |, Cass 1 or 2, as
applicable, style as required; heavy-duty industrial type, suitable for
pressure or vacuum specified, with mninum 150 nm 6 inch di aneter dial
except as otherw se specified. Gauge piping shall be copper tubing
conform ng to ASTM B68/ B68l, Type K or L.

2.7.25 Draft I ndicator and Control

Provi de Draft Gauges conforming to ASME B40. 100, Style |, w th approved
operating ranges, and with a diaphragmor bellows actuating systemand a
circular scale. Provide gauges with a zero adjustnent screw and a
connection to atnosphere and with suitable shutoff cocks. Gauges shall be
renote-reading to the control panel. Install gauges conplete with al
necessary piping between them and the points at which the drafts are
measured. Provide an indicator which continuously indicates pressure in
primary chanber. Also provide a separate draft controlling instrunent

mai ntaining a constant 0.10 to 0.15 inch negative pressure in the primry
chamber.

2.7.26 Opacity Al arm

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: This paragraph may be sinplified based upon
the nonitoring requirenents of the state in which
the incinerator is to be located. Not all states
may require continuous nonitoring and recording.
However, an opacity al arm shoul d al ways be incl uded
to alert the operator to operational problens.
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a. Provide a stack gas opacity alarmindicator and recorder system
consisting of a stack unit, control or transmitter unit, chart
recorder, red alarm manufacturer's standard col or Power On signa
lights, and alarmbell on the instrunent panel for each incinerator
System shall be self conpensating, and provi de continuous measurenent,
i ndi cation, and recordi ng of snmoke opacity fromthe incinerator
Include in stackunits a light source, a light detecting or receiving
unit nounted in the stack or main breaching as recommended by the
manuf acturer, and fixed access to the units.

b. Provide the control or transmitter unit with electronic solid-state
circuitry and neter or digital indicator, indicating snoke density by 0O
to 100 percent opacity. |In addition, furnish the control unit or
transmitter with calibration and al arm adj ustnents, in a dust-tight
metal enclosure. Provide a purging air systemto clean |light source
I ens and light detector lens. Make the control unit adjustable for
vari ous snoke densities at which alarmbell will sound and at which
warning lights will operate. Warning bell shall sound in conjunction
with the red |ight.

c. Provide an electrical or electronic type recorder with a 250 nm 10 i nch
m ni mum di aneter recorder chart having 24-hour rotation scale,
graduated in 0 to 100 percent snoke density. Provide the snpbke alarm
i ndi cator and recorder systemwth provisions to field-check 0 and 100
percent snoke density calibration points wthout shutdown of
i ncinerator or renmoval of stack units, indicator, and recorder
Provi de equi pnent suitable for anbient tenperatures not nore than
[ ] degrees C degrees F and up to 100 percent humidity. Snoke
alarmindicator and recorder, including air purging system shal
operate on 115-volt, single-phase, 60 Hz electric power. Provide four
hundred bl ank charts and a 1-year ink supply.

. 8 TOOLS

Provi de uncomon tool s necessary for the operation, cleanout and

mai nt enance of the incinerator, [boilers,] burners, punps, fans, valves,
traps, strainers, [other steam piping equipnment,] and other auxiliary

equi prent. Al so provide any special wenches as required for opening

[ boi | er manhol es], handhol es, and cleanouts . Provide a snoke pipe cleaner
to clean the breaching and snoke connections, with a jointed handl e of
sufficient length to clean breaching and snoke connections wi thout
dismantling.

.9 PAI NTI NG AND FI NI SHI NG
.9.1 Treatment

Al'l surfaces of castings, forgings, nolded parts, stanpings, welded parts,
i nner surfaces of the outer casing of the incinerator, the exterior
surfaces of the outer casing, the control panel, and piping, except
corrosion-resistant steel, shall be cleaned to base netal for renoval of
oil, rust, sand, dirt, fins, spurs, scale, slag, flux and other extraneous
materials before priner is applied at the factory. Make external surfaces
snooth and all edges rounded or bevel ed, unless sharpness is required to
perform a necessary function
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2.

9.2 I nci nerator Coating

Pai nt incinerator in accordance with the manufacturer's standard practice
with a nmininmumof one priner coat and two finish coats. Paint netal

subject to heat with heat resistant (up to 648 degrees C1200 degrees F)
silicone alum numpaint. Apply paint directly to clean bare netal surfaces
and attain a mninumdry filmthickness of 1 mi| per coat. Do not apply
pai nt when the tenperature is 10 degrees C 50 degrees F or bel ow or above
32 degrees C 90 degrees F.

. 9.3 Equi pnent Coati ng

Factory finish equiprment and conponent itens, when fabricated fromferrous
metal, with the manufacturer's standard finish if located within
buildings. Provide itens to be | ocated outside w th weather-resistant
finishes that will w thstand 500 hours of exposure to the salt spray test
specified in ASTM B117, using a 20-percent sodiumchloride solution. This
test may be perforned on test specinens coated and finished in the sane
manner as the actual equipnment. |Immediately after conpletion of the test,
t he speci nens shall show no sign of blistering, winkling, cracking, or

| oss of adhesion and no sign of rust creepage beyond 3 nm 1/8 inch on
either side of the scratch nmark. Paint all exposed pipe covering as
specified in Section 09 90 00 PAINTS AND COATINGS. Do not paint al um num
sheath over insulation.

.10 FACTORY TESTS

Conduct initial capacity and performance tests of factory assenbl ed
i nci nerator conponents at the manufacturer's plant. Correct or replace any
mat eri al and equi pnment rejected before installation.

PART 3 EXECUTI ON

3.

1 EXAMINATION

NOTE: Equi pnent di nensi ons vary w dely between
di fferent manufacturers. Although the genera
arrangenent of the building will remain the sane,
some structural dinmensions nay have to be changed
after award of the contract to acconmpdate the
speci fic equi pnent bei ng proposed.

*% *% *% *% *% *% *% *% *% *% *%%

After beconming famliar with all details of the work, verify all dinmensions
inthe field, and advise the Contracting Oficer of any discrepancies
before perform ng the work. Because of the snall scale of the draw ngs, it
is not possible to detail all runs and indicate all offsets, fittings, and
accessories which may be required. Investigate structural and finish
conditions affecting all work, arranged accordingly, and furnish such
fittings and accessories as may be required to neet such conditions. Plans
are generally di agrammati c. Har noni ze the work of the different trades so
interference between conduit, piping, equipnent, architectural, and
structural work is avoided. Submt building design nodifications required
for the specific equi pment being supplied prior to start of construction

.2 MANUFACTURER S FI ELD SERVI CES

otain the services of the manufacturer's representative experienced in,
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and to supervise the installation, adjustnment, operation, and testing of
the equi prent specified. Ensure that sufficient lead tine is given to
prevent | ate delivery of equipnment and materials and installation del ay
problems.

.3 I NCI NERATOR | NSTALLATI ON

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: Del ete inapplicable NFPA and FM St andards not
to be enpl oyed.

*% *% *% *% *% *% *% *% *%%

Install equipnent and naterial as indicated and in accordance with the
manuf acturer's written instructions, industry standards, and NFPA 82
Conbustion air supply and ventilation shall be in accordance with NFPA 31
or NFPA 54.

.3.1 Gas Systens

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkkkkhkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Specify the utilities to which connections
will be nade by the Contractor. Show utilities on
the drawi ngs. Delete inapplicable paragraphs.

*% *% *% *% *% *% *% * *%%

Provi de gas service as specified in Section 23 11 25 FACILITY GAS PI Pl NG
.3.2 Fuel GOl System

Install fuel oil systemin accordance with NFPA 31 and Section 33 56 10
FACTORY- FABRI CATED FUEL STORAGE TANKS, unl ess ot herwi se indicated.

.3.3 Foundation

Construct foundations for the incinerator and for other heating equi pnent
speci fied, when required, as indicated and recommended by the

manuf acturer. Construct incinerator foundation of [3000] [__ ] psi
concrete as specified in Section 03 30 00 CAST-1 N-PLACE CONCRETE.  Set
anchor bolts accurately and of adequate length to install the incinerator.
When enbedded in concrete, install anchor bolts with plates wel ded on the
head and protect them agai nst damage until the equipnent is install ed.

.3.4 St eel Ladders

Provide a steel |adder where the depth of manhol e exceeds 3.6 m 12 feet,

not | ess than 406 mm 16 inches in width, with 19 mm 3/4 inch dianeter rungs
spaced 300 nm 12 inches apart, with two stringers a mninum 10 nm 3/8 inch
thick and 50 mnmm 2 inches wide. Rigidly affix the | adder to the tank bottom
with pipe guides or slip bars, secured with slip bars at the top, and
spaced not nore than 1.8 m6 feet apart vertically, to acconmodate
expansion of the stringers. |Install stringers to provide at |east 150 mm 6
i nches of space between the wall and the rungs. Gal vanize | adders and
inserts after fabrication in conformance with ASTM A123/ A123N. The wal |
along the line of the | adder shall be vertical for its entire |ength.
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3.

3.

3.

3.

3.

3.5 Equi pnent Structural Support
3.5.1 Col unm Base Pl at es

Desi gn columm base plates to bear on a [21] [__ ] MPa [3000] |
concrete floor slab.

3.5.2 Anchor Bolts

Provide ASTM A307 anchor bolts. Show anchor bolt sizes and | ocati ons on
the detail draw ngs.

3.6 Insulation

Provi de shop and field applied insulation as specified in Section 23 07 00
THERMAL | NSULATI ON FOR MECHANI CAL SYSTEMS unl ess ot herwi se speci fi ed.

I nsul ate breaching [and dust collectors] with magnesia, mineral wool,
calciumsilicate, or approved mneral insulation. |Insulation may be either
bl ock or blanket type. Fill joints in the insulation with nagnesia,

m neral wool, or other equally suitable cenent.

3.7 Cat wal ks and Access Pl atforms

Cat wal ks, access platformstairs, |adders, and handrails shown, depict a

general schene of ingress and egress. Furnish and install all necessary

platforns and stairs for safe and efficient operation and mai ntenance of

the equi prent. They may be rel ocated fromthe wall openings and

passageways shown in order to suit the incineration equipnment provided.
Provide all railings with 100 nrm4 inch wi de toe-board | ocated not nore than
6 mm 1/ 4 inch above the floor level. Conformconstruction, as close as
practical, to simlar itens as indicated.

.3.8 Control System lInstallation

Install equipnent in accordance with the manufacturer's approved
instructions. Provide all control conduit, wiring and/or tubing under this
section of the specifications, except as specified el sewhere. Copper,
stainless steel, or non-netallic tubing may be used as appropriate. Copper
shal | be ASTM B88N ASTM B88, Type Kwith flare type, cast brass, or wought
copper fittings. Pneumatic tubing shall be 6 mMm 1/4 inch OD with a m ni mum
wal | thickness of 0.762 mm 0.030 inch unless otherw se indicated. Were 10
mm 3/8 inch or 13 mMm1/2 inch O D tubing is used, provide a m ninmum wal |

thi ckness of 1.245 mm 0.049 inch. Extent, general |ocation, and
arrangenent of the systemw |l be as indicated on the drawings. Locate
control panels as indicated relative to the incinerator, |oader [and heat
recovery system and placed so that operating personnel may effectively
nmoni tor incinerator operations, but will not be in a position that would
interfere with those operations. Equipnent, instrunments, piping, wring
and tubing shall fit into the space allotted all owi ng adequate cl earances
for entry, servicing, and maintenance. Install locally nounted instruments
in such a manner as to prevent interference with nechanical installations
and to ensure readability fromthe front aisles or operating area of the
various itens of equipnment. Provide and install all nmaterials and

equi pnent indicated, specified, and/or required to provide a conplete and
operabl e system including material and itens required to arrange the
systemto conpensate for the actual field conditions, whether or not the
items required are specifically specified or shown. Carefully coordinate
installation of the instrumentation with the work of other trades.
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3.

3.9 Fi el d Tubi ng

Provi de conpression type tube fittings conpatible with tubing material, of
materials suited to the tubing (brass for copper tubing, stainless stee

for stainless steel tubing, and nonnmetallic for nonmetallic). Check each
tubi ng connection for proper tightness and installation. Al piping

bet ween prinmary connections and instrunents shall be a mininmumof 10 nm 3/8
inch OD tubing. Provide all copper instrument connecting |lines that
require only a single line with brass, ASTM B61, 21 MPa 3000 psi rating,
forged body screw or tube ends.

.3.9.1 Tubi ng Supports

Use PVC coated expansion nmetal troughs or epoxy coated vertical unistrut
racks as tubing supports. Do not use any el bows, tees, or crosses. \Were
the trough changes direction or branches, a suitable gap for the transition
i s acceptable; use unsupported tubing over the gap

.3.9.2 Air Supply

Instrument air supply headers are as shown. Instrunent air is to be
distributed through the area at nonminally 620 kPa 90 psig. Pressure is to
be reduced to that required at the instrunent by installation of a |oca
regulator. Furnish and install an air set unit for each instrunent that
has a pneumatic output signal, such as transmtter, transducer
controllers, positioner and relay. Provide air set units with a filter
regulator with integral drip-well and drain cock and out put gauge.

.3.10 Electrica

Provide instrunentati on and power-interconnecting wiring as [shown]

[ recomended by the manufacturer] and as specified in NFPA 70. Term nate
all external wiring to the control panels on termni nal boards or on devices
in the panels. Carry all cable wire and cable runs in conduit or
wireways. Run all signal-wiring used for alarmor neasurenent of contro
circuits in conduit separate frompower circuits. Direct current signals
used for electronic transm ssion may be run in nulti-conductor cables.
Wring for control, shutdown, or interlock circuits may be run in the sane
conduit with power wiring as showmn. Do not feed instruments fromlighting
branch circuits. Mke termination of all wires on instrument binding
screws with solderless type insulated shoul der ring-tongue |ugs of the
proper size for the wire and binding screw use. Crinp lugs properly and
securely to the wire using the tool recomended by the | ug manufacturer
Cut off any termi nation which is inproperly made and install a new | ug.
Strip all wire with an approved stripping tool or in such a manner as not
to damage the conductor.

.3.10.1 Cabl e- Conductor ldentification

Permanently attach identification to each wire ternminating on a ternina
board or binding screwto facilitate mai ntenance. Provide identification
by nmeans of plastic sleeving with printed markings, permanently attached
stanped foil markers, or by other approved neans. Wre nunbers shal
correspond to wire nunbers shown.

.3.10.2 Relays

Provide industrial type relays for interlocking circuits, with contacts and
coils accessible for cleaning and repl acenent.

SECTION 11 82 20 Page 56



3.3.11 Field Painting

Painting required for surfaces not otherw se specified, and finish painting
of itens only prined at the factory, are as specified in Section 09 90 00
PAI NTS AND COATI NGS

3.4 FRAMED | NSTRUCTI ONS

Post franed instructions under glass or in |laninated plastic, including

wi ring and control diagrans showi ng the conplete |layout of the entire
system equi pnent, piping, valves, and control sequence, where directed.
Prepare in typed form condensed operating instructions explaining
preventive mai ntenance procedures, nethods of checking the systemfor
normal safe operation, and procedures for safely starting and stopping the
system framed as specified above for the wiring and control diagramnms, and
posted beside the diagrans. Post franed instructions before acceptance
testing of the systens.

3.5 TESTING
3.5.1 General

Prior to requesting commencenent of the performance and acceptance test,
conduct final checking of systeminstallation in accordance with the
manuf acturer's recomendati ons and the requirenents of the other sections
of the project specifications. Include in final checking: prelinnary
operation testing and adjustments of facilities as necessary to ensure
conpl eteness of installation and satisfactory operation of all systens.
Schedul e all tests in advance, conduct at tines approved, and performin
the presence of the Contracting Oficer

3.5.1.1 Schedul e for Testing

Notify the Contracting Oficer in witing at least [20] [__
advance of his intent to test the incinerator, and submt a testing
schedule. The Contracting Oficer will notify the appropriate authorities.

3.5.1.2 Vi sual | nspection
Exani ne each incinerator for defects outlined bel ow

Parts of conponents mi ssing

| npr oper assenbly

Parts or conponents not functioning properly
Wor kmanshi p not as specified

Exposed edges of netal not smooth

Materials not as specified

TPaoope

3.5.1.3 Repairs
Repl ace defective parts and make all repairs disclosed to be necessary by
capacity and operating tests to those itens furnished and installed by the
Contractor.

3.5.2 Instrumentation

Test all after conpleting the followi ng activities:
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a. Inspect conplete work and nake any non-operating checks required to
ensure operability in the manner required for the process application

b. Check instrunment air lines and wiring for proper hook-up

c. Test air lines for tightness according to the requirenment of ISA 7.0.01

d. Conmissioning of instrunents, controls, interlocks, alarms, and related
itens including operating checks, provision and installation of seals

as required, checking and adjusting settings, standardizing and
calibration and proof tests.

e. Installation of relief valves and filter regul ator sets.

f. Insulation and winterizing of instruments. |[|f such cannot be conpl eted
before startup, advise the Contract Oficer in witing 2 weeks before
testing.

.5.3 Dielectric Tests

Test electrical systemfor dielectric strength. Subject electrical system
excl uding control and recording instrunents, to a voltage of twice its
rated voltage, plus [500] [__ ] volts, for a period of not |ess than [1]
[ ] mnute[s]. Prior to testing, disconnect all instrunments and
operators that could be damaged. After this test, the circuit shall stil
regi ster a resistance value of not less than 1 megohmat [600] [__ ]
volts, dc. Apply this test between all insulated circuits and externa
metal parts

.5.4 Fuel Systens Test

Hydrostatically test auxiliary fuel piping at a pressure of 1.5 tinmes the
wor ki ng pressure. Renove gauges and other apparatus that nmay be damaged by
the test pressure fromthe systemprior to on-site testing. Miintain
required test pressure for not less than 2 hours to provide sufficient tine
for inspection of joints and connections in all piping systens. Correct

all defects that develop during testing and retest until no defects or

| eaks are found.

.5.5 Fuel Burni ng Equi prent Test

Performtest of fuel burning equi pnent to denonstrate that the equi pnent
installed neets the requirenents of the specifications.

.5.6 Controls Test

Test incinerator under actual firing conditions. Verify with test that al
controls function within the maximumand mnimumlinits for tenperature or
timng. Sinulate unsafe conditions, such as high tenperatures and fl ane
failure, by reducing the settings for the activation of linit and safety
controls. Test the stoking nmechanismto denobnstrate control and
operational conformance with the requirenents of the specification under
varying | oad conditions.

.5.7 Per f ormance Testi ng
Upon conpl etion of all related work and prior to acceptance, test the

i ncinerator [heat recovery], associated equipnment, and instrumentation to
denonstrate indicated performance. Perform stack sanpling for conpliance
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with applicable emssion linmts by [the AEHA or] an approved i ndependent
qualified testing | aboratory. Adjust all equipnment and controls before the
schedul ed operating test. Test in accordance with the test procedures

i ndi cated bel ow and in accordance with the requirenments of ASME PTC 19. 10.
Take all pressure neasurenents in accordance with ASME PTC 19.2, and all
tenperature neasurenents in accordance with ASME PTC 19.3 TW.  Furni sh al
instrunments, equi pnment, and personnel required for the tests. The
Government will supply fuel, water, electric power, and waste material s.
Make two instruction manuals available at all tines during the tests.

.5.7.1 Procedure

NOTE: Indicate performance requirenents.

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

Preheat incinerators for [4] [__ ] hours to reach the firing tenperature
of [982] [__ ] degrees C [1800] | ] degrees F. Charge incinerator
with waste at the rated burning capacity in pounds per hour for a m ninmm
of 72 hours and operate in accordance with the manufacturer's witten
instructions. Include in performance testing the operation of the
mechani cal charging facilities, the incinerator, [the heat recovery
boiler,] the air pollution control equipnment, the ash handling equi pnent,
and the operation nonitoring facilities. Test full-scale, for three
24-hour runs acconplished within five days. Monitor performance to verify
compliance with the contract requirements. |f serious inconsistencies in
the observed data are noted during any test run, or in |later conputationa
analysis, that run is to be rejected conpletely.[ Heat recovery unit is to
supply the rated anount of steamat the tenperature, pressure,[ and at the
thermal efficiency specified] when the unit is charged with waste at the
rated burning capacity. Entire unit shall be able to naintain this
efficiency during the entire test period.] Reduce waste to a fine ash
residue. Follow normal burnout procedure. After the residue has cool ed,
anal yze sanpl es taken during testing.[ The residue shall not exceed [45.0
(dry basis)][10] percent of the total conbustible portion of the charge
when tested by [weight][volune] as specified.][ The conbustible content of
the ash shall not exceed [ ] percent.] After cleanout, inspect the
incinerator for deterioration such as slagged or spalling refractory,
war pi ng of parts, and di scol ored exterior paint.

.5.7.2 Efficiency and Operating Tests Procedures

Run an efficiency and capacity test, on one incinerator, conducted in
accordance with ASME PTC 4 utilizing the input-output nethod, except for
use of alternate neasuring or nmetering devices properly calibrated before
the test, for the purpose of [nmetering the water used and] wei ghing the
anmount of fuel burned as approved by the Contracting Officer.[ Water neter
used in the test shall be suitable for hot water. Efficiency shall not be
| ess than specified in paragraph Heat Recovery Boiler. Maxi num noisture
content of saturated steam|eaving the boiler shall be as specified in
Section 23 52 43.00 10 HEAT RECOVERY BO LERS.] Conduct efficiency and
general performance tests on the incinerators[ and boilers] using a
qualified test engineer. Furnish calibration curves or test results

furni shed by an independent testing |aboratory of each instrunent, neter,
gauge, and thernoneter to be used in efficiency and capacity tests before
the test. Read all indicating instrunents at hal f-hour intervals unless
ot herwi se directed.
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3.5.7.3 Alternate Efficiency Testing Procedures

If equipped with a full-size, backup burner of its own, test the heat
recovery boiler for thermal efficiency independent of the incinerator using
hot gases supplied by that burner. Analyze ash fromthe incinerator, which
is to show no nore than [ ] percent carbon by weight. The entire
systemis required to produce the rated anmount of steam while burning the
rated anount of waste for the durations specified for testing procedures
and conply with all other test requirenents. This alternate method of
testing is intended for use where the additional burner capacity exists, in
order to avoid determ ning the actual heat content of the waste used for
the tests.

3.5.7.4 Shel | Tenperature

Operate incinerator under normal |oad conditions for not |less than [4]
[ ] hours. After [4] [__ ] hours, tenperature instrunment readi ngs of
the outer shell, taken at not |ess than five random | ocations, shall not
exceed the tenperature linitation specified.

3.5.7.5 Test Reports

Subnmit test reports in booklet formshowing all field tests perforned to
adj ust each conponent and all field tests perforned to prove conpliance
with the specified performance criteria, upon conpletion of construction
and testing of the installed system Indicate in each test report the
final position of controls, including logs [thermal efficiency

calcul ations,] and tabulated results together with conclusions. |nclude
the following in the reports:

Tinme, date, and duration of test.

I nci nerator nmake, nodel, rated capacity, grate area.
Proxi mate anal ysis of waste used during tests.

Fl ue-gas tenperature at [boiler] [incinerator] outlet.
Percent Q2 in flue gas.

Quantity of waste consuned.

Heat content of waste.

Any ot her data required by ASVE PTC 4.

SemToanop

3.5.8 Em ssi on Test

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Local regulatory authorities should be
contacted at an early stage of the project design to
determine if they consider the nmethods cited to be
adequate, and if they have any additiona

requirements.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Test one incinerator for excessive enissions in accordance with 40 CFR 60,
methods 1, 2, 3, and 5 for incinerators or as required by |oca

authorities. Enissions shall not exceed the linits specified. Stack

em ssions sanpling is required for a mninmmperiod of [ ] continuous
hour[s] of incinerator operation and done concurrently with the efficiency
tests. Performem ssions tests by [the USAEHA, or] an independent

| aboratory recogni zed by the appropriate authorities. |If it is determ ned
during the tests specified above, that the incinerators fail to conply with
the applicable air pollution regulations, the incinerator manufacturer is
responsi ble for correcting the problem by nodi fying the equi pnment or by
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adding air pollution control equipnent and al so be responsi ble for any
additional testing required to prove conpliance.

.6 TRAINING

Conduct a training course for the operating, naintenance, and supervising
staff as designated by the Contracting Officer. Start the training period,
atotal of [__ ] hours of normal working tinme, after the systemis
functionally conplete but prior to final acceptance tests.

.6.1 Content

During field instructions cover all of the itens contained in the Qperating
and Mai ntenance |Instructions, and include recommendati ons for total
staffing and job descriptions.

.6.2 Qperating Instructions

Submt [six] [__ ] conpl ete copies of operating instructions outlining
the step-by-step procedures required for system startup, operation, and
emer gency procedures, prior to the start of the training course. |Include
the manuf acturer's nane, nodel nunber, service manual, parts list, and a
brief description of all equipnent and their basic operating features.

.6.3 Mai nt enance I nstructions

Submit [six] [___ ] compl ete copies of maintenance instructions listing
routine mai ntenance procedures, possible breakdowns repairs, and trouble
shooting guide, prior to the start of the training course. Include
simplified wiring, piping, and control diagrans for the systemas installed
and other information necessary for the equi pnent nmai ntenance.

-- End of Section --
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