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& - SEMEZRAL

-1, Purpcse amd Intent

. éh.e Contractor shall furnish, deliver znd erect cne (1) steam
zensrating unit,.camplsts, lacluding furmace, boiler, superheater, reheater,
economi zer, air héa.ter, flues and ducts, fuel preparation, tramsporting and
burning equipment, insulation, integral supportizg steel and bollsr plant
accessories as nereinafter specified; and shall provide all of the nascessary
superintendence, labor and equiprent to place the units in satisfactory opern-
ting condition. 7Iwo proposals are desired. The first will cover a steam
generating unit with the furnmace operating at a slight draft. The altermate
proposal will cover a s;bean generating unit with ths furnace operating under
sufficient pressure to permit the elimination of the induced draft fams.*
All work shall be dome in accordance with the stamdard "Genernl C.onditiom‘"

4

of the Ccmpany.
These specifications shall be g part of the contract.

2. Abbreviations

A table of abbreviations used throughout this specification is

appended hereto.
3. Excevtions to Svecifications

It is not intended to specify designs which depart fram the
Contractor's standards, provided the latter are the equivalent of the specific
provisions made herein. Where the Contractor does not wish to meet the provisions
of these speeifications, hs sholl submit with his proposal e "Statement of
Zxceptions” oovom the paints of variation between his proposal and these.
specificaticns, together with the ressons therefor. If there 1s any incomsisteney
between the design data specifisd herein and the required perfaxrmance, the

Contractor should take exception to it in his "Statement of Exceptions”.

* Tor wne pressurized boilar, the necessary cbservation cf the interior shall
be possibla througn glass cr other transparsnt material, Means shall be
provided to keep the glass clean and the parts free of ash or slag. 1f the
:lass i3 a part cf a door, the door siall be izterlocked with aspirating

aiy nozzlss to preclude blow-back.
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4, Moterial ZTapdling -nd Si4: Conditicns
“".:".!".e equipment herein specified shall be erected om property of
the Consolidated-Iison Ccmpany of JNew York, Inc. ot 20th Avenus and 21st Street,
Astoria, . Y.‘ Délivery of materizl may be made directly by truck, or by lighter
to the Compan;'s dock at the property, or to the Harold Avenue Yard of the Long
Islond Reilroad amd from that point to the Astoria Station by truck. The Contracter

will note that Astoria is located outside the lighterage limit.
No field work shzll be started by the Contractor unless he is

advised to do so in writing or by an authorized representative in the fleld.
The Contracter shall so carry on his work that 1t shall at no
time interfere with regular station operation outside of the area of his work,

Cocperaticn between the Contructor ard the Company is necessary in this con-

nection. !

The Contractar shall protect his equirment against damage during .
transportation and étomge. .

The Cempany will furnish sources of electric power for the erec-
tion of the equipment called for in these specifications, Others will make
electrical connections to the Contractor's erecting equipment and will install,

maintain and remove all temporary lighting required.
Servics voltages avoilable to the Contractor for operation of

electric power-driven equimment and electric lighting during his erection work,
will be 208/120 volts, €0-cycles, 3-phase, L-wire for 208-volt esupply to motars,
and 120 volts-for lighting amd eslectrically-driven hand tools.

5. Shov and Field Irnsvection
Frewe access shall be allowed the Ccxmpany's representative to the

Contractor’s and Sub-contractor's shops, and to the work in the field.
The Contrnctor shall keep the Campany advised at all times re-

garding the progress of the work in shops and field. The Company reserves the

right to inspect a.ny material at any reassonsble time.




T <ne spesifictziions cr irswings, ST e lompany's lzssrucsicns,
or zny -aw or crdinance, or any public Or oWler =utacrily naving Jurisdiction,
require any of the work to ve specizlly imspected, asted .a.nd. approved, the Con-
tractor sl:.\all—give the Company due and timely notice of readiness for sucn in-
spection. Fallire to give such notice will place the burden of uncovering and
removing the wc;rk by the Contractor, if so required by the Company.

All zaterials cr work mejected by thie Company as not in accord-
ance with the drawing ard specificaticn_s, shall be removed immediately by the

Contractor at his own expense, and replaced with other materials or work in ac-

sordance with the specifications.
The fact that any material or workmanship has been approved by

the Company shall not relsase the Contractor fram the responsidbility of making

good any defects developing after such approval.
With the boilsyr, the Contrzctor must submit a certificate of a job

inspecticn in accordance with paragrapns P-331 to P-334 inclusive of the latest

A.S2.M.Z, Code, Power Boilers, )
In cases where others are furnishing equipment such as socot blowers,
vizing, valves and fittizngs to the Contractor, the Company shall have the right to

have a representative witness hydrostatic amd operating tests before such equip-

ment 18 shipped from the Subcontractor's shop.
In the event the Campany waives the requirement that test shall be

corducted in the presence of its representative, the Contractor shall conduct
such tests and send the Company two (2) copies of a report certifying the success-

ful passing of those tests.
5. CONTRACTOR'S DRAWINGS

Within three months after the contract has been awarded the
Cezntractor shall submit for the Company®s approval six (6) blueprints of gemerzl
outline drawings covering the major ccmponsnts of equipment which he is rum:hi.ﬁg
and their loadirgs, which will pexmit the Company to start design of the
supporting steel,

AB soon thereafter zs possibls the Contractor shall sutmit for the
Campany's a.ppr‘oval, six (©) blueprints of all detailed drawings and electrical
diagrems nscessary to ccmplotely illustrate the design, comstxuction physical
location and size of the.equimment amd material he is furnishing.

When a drawing is approved or approved with commenta By the
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ina .3 2ooroved with zemments tr wne Zempany, e Contractor shzll revise the

srzing &8 required 1nd tramemit to the Jempany 3ix (£) btlusprints of tae revirted

tracing. This Tevised drowing will then te cczmented On or approved by the
Ccmpany as the cdse may be. After = drawing is zpproved, the Contractor skall
furmish one (1) positive brovmline Van Dyke pri=t of the approved tracing. Tho

vany Wwill then print > these Van Dykes zll nacessary copies for its dis-

17 v
b

srhution and recards. The Van Dyke prints shall be rolled, not folded, for

transmittal,
Fabrication shall not be begun by the Contractor on any piece aof

equirment until receipt from the Company of an approved print or drawing for the
same, unlsss the Contractor is ctherwise advised in writing.
An approval of drawings by the Campany, however, shall not relsase

the Contractor from any responsibility for exrors thereon, or froum any of his |

cbligationé under the contrzct. R
3 - OPERATING CONDITIONS )

1. Capacity

The steam genernting unit shall be capabls of preducing 1,200,000
1bs of steam per hour continuously delivered to the turbins throttls valve 2ot
a pressure of 1800 psig and a temperature of 1000 F when burning any of the fuelas
listed nerein. The unit shall also be capable of being shut down and started
up daily. The pressure drop fram superheater outlet to turbine inlet shall

be assuned to be 0 pasi. The data tabulated below gives approximate expected

corditions at tb_rahoator at various loads:

Bedler Output - M #/br 200 1% 190
R-eheat Date
peia out of turbine 509 Lbs 342
Temp. F " " 683 751 635
peia reentaring turbins h51 ¥5 P4
Tamp, F " " 1000 1000 1000

Reheater Steam Flow M/hr 1117 990 740




2, Tsmperature Centrol

A ‘superhsat tezreraturs of 10C0°F plus or minus 1°F i3 to be
=maintained at the high pressure turbine izlet valve at all steam flows between
the caxizmum centinuous flow of 1,200,2C0 lbs per hour ard 65% cf this load, i.e.

780,000 1lbs per hour, when using Bunker C oil as the fuel.

A rebest temperature of 10CO F plus or minus 10 F is to be main-
tainsd at the low pressure turtine inlet valve at cll steemflows between the
maximum continuous flow of 1,120,000 lbs per hour and T5% of this load; i.e.

840,000 Ibs per hour, when using Bunker C oil as the fuel.

At least a8 great 2 range of superheat and reheat control shall
be maintained within the same limits when either coal or natursl gas is uwsed as
the fuel., The superneat and reheat temperatures control equipmsnt shall be -

)

furnished by the Contractor. The Contractor shall state the size and power

consumption of any power operated temperature control equipment.
The controls shall be so designed that the controlled temperature

nay be set or changed remotely, and the controlling medium shall be designed for
a parimum of flexibillity.

Interconnecting control piping and wiring between the temperature
nessuring element and the controli board and between the control doard ami the
positioning or acsuating dsvices will be provided by the Cempany.

3. Foedirater
The temperature of feedwatsr entering the econcmizer will de as

follows:
L2 F at 1.250,000 lbs per hour

40 F at 1,090,000 " " "
WRLF at 790,000 " " "

The feedwater i3 expected to be coxiensate, The soluble solids

concentration of the water entering tie boiler is expected normally to be below

0 tm.




s, Tuel
—-2% i3-the C:impany's desire Thal Wis unit be designed to burn
coals =2 as wide e; variety cf chnarectaristic3 as I1s tracticadble with a mindzum
zf txoudle due to"_z-iep-osits on heating surYaces. aAppended to this specification
:3 a tapulation cf a.nal:;ses- of coals, lllustrating the range of coal characteris-
tics, whicn the Company Ilntends tc turn in tais unit. The characteristics of
the test coal are given under Saction G-Ferformance,
The Ccmpany desires to durn 0ils of the analysis given on
Page 35 of this specification.
The Company desires to hwrn Natural Gas of the analysis given 6n
Page 2€ cf this specification. .
It is the Company's desire to be able to obtain the full continu-
ous capacity out of this unit when durning any of the fuels referred to ahove”.
C - DESIGH AND 30UNDARIES OF CONSTRUCTION WORK'
i. Gensral
The furnace shall be of the dry bottam type. The bottom shall
be 80 desigcned as to form a wavter wall ash hopper integral with the furmace,
thus obviating the need for a separate refractory bottam hopper. This hopper
should be protected from r=diant heat either by a narrow throat or a shaded
throat. Ths hopper shall include an inclinsd ash gate, hydrzulically cperated.
That portion of the hopper subjected to sliding action of the ash shall be
adequa.teiy protected against ercsion. The Lopper shall have 800 cubic feet of
usabls bottom Elh ;torago capacity.
‘ The 'bo:l:ler shall be so designed and surfaces so proportionsd that
e minimum of cleaning and maintenance will result from the type of operation
outlined herein. The steam gensrating unit shall be arranged to facilitate
operation and maintenance. Further, the design and arrangement of the furnace
and burners, ard thes circulating rates in the well tubes, should be such that

a concentration of burning in proxinity to the wall tubes is avoided.
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The Coapany desires a design naving the following limits on furmace

heat a.baorpﬁé:i; _whén cparating at 1,200,500 lbs per hour steam flecw, with

any of the fuels listed hersir:

The heat abnorpticz per sguave foot of projected furnace area shall
be belcw 50,000 Btu per hour.

Local heat absorption at any point shall be lsess than 65,000 Btu

per hour per square foot.
The Contractor shall state his expected average heat absorption

and his axpected maximum local heat absorption.

, The projected furnace area used above shall be limited by the center-
line of the hopper throat and shall include the projected tube area of ths first
row of screen tubes abead ¢f the superheater. '

The absorption rates noted above shall be msasured vithin one veek
following an acid wash. The method of determination of the absorption rates -
shall be mutually agreed on befcre the contract is signed. '

The Campany's intent in the above section is to obtain a furnace with
a local heat absorption rate low enough to avoid the dburning or bliaterii:g of
wall tubes and the avoidance of solids dbuild-up dus to excessive temperature
on the water side of the furnmace tube walls.

Attached to this specification is our Proposition Drewing No. li27h,
showing the location of the proposed unit.

EIDE-QUT '

The Coxpany dssires a guarantee that the steam generating unit will
be substantially free frmm hide-out of phosphats or sulphate when operating with
concentraticms I‘!ﬁun the standards prescridbed by the American Boiler and
Affiliasted Industries Stanmiards Camittee and vhen operating on sodium equilibriwm.

Fo.r the purpose of this Specification hide-out is defined as the
increase in concemtration of phosphate or sulphate or both in boilsr water vhen

the boilsr is taken off the lines, as descrided in the "Bghavior of Highly Con-
centrated Boilsr Water” Dy Eaufman, Marcy and Trautman, Proceedings of Sixth
Armual Water Conference, Engineers' Society of Western Pexmsylvania,0ctober 22-

23, 1945.




This boiler znall Se congidered substantially free from hide-out
vhen suck increase in concentration does not exceed I pm of either Na3 POL or

Ya 5 SOy, Phosphdte and sulphate shall be determined by Consolidated Edison

Company procedures.

2. Accessibility

All parts of the steam 3enérating unit shall be properly accessible
for inspection ard maintenancs. A minimum vertical clesarance of 12" shall de
maintained between econcmizer, superheater, or reheater supports axd the adjacent
tube surfaces.

3. Air Heaters
ILjungetrom air prehsaters are preferred by the Coampany. Eowever,

if the bidder dasires, he may submit an altermate bid covering other types of air

-

heaters.
3

The air hutera- shall be supplied camplete, including air and gas
inlet and outlet flangss, cleaning devices as nseded, supports, insulation and
motors. Alr heaters shall be of such design and materials as to operate with a
minimum amount of fouling and corrcsion. An air by-pass, suitably dampered, shall
be provided for use during starting up and lowv load ];eriodl. The cold elements
shall be basketed for ease in removal, and a spare set of dasketed elements fur-
nished with each air heater. DBasketed elsments, radial and circumferential seals
shall be of non-corrosive materials., The layout of the heaters shall be such that
the cold air tnlst shall be at the bottam of the air heater. All bearings shall
be air cooled. Necessary imstrumsnt and draft connections shall be provided.

The Contnctoi-.ahnll design his ducts and flues to irsure an even distribution

of flow through the air hester.

4. Air Vents
Adequate air vents with valves shall de provided on all parts of

the gensrating unit at which air is likely to be pocketed during filling. The
top drum vents shall de 2 1/2" to allow rapid £illing or emptying of the boilsr,
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3affies

Tpg Contractor shall furnish and install any nscessary baffles,
irstalled 80 a8 to be permansntly tight. The design of all daffles shall take
into consideration ease of replacement.

£, 3Blowdown and Drains

All mud drims amd lover water wall headers shall be provided with
2 1/2" drains in tandem, with a 1" valve and crifice dy-paseing the outboard
2 1/2" drain valve to be used for controlled mass blow-off. These ccmbination
drain and blow-off connsctions should be located to afford ample sludge clsaning
facilities at all points of settlement and also should be located to afford
complete drainage. A mimimum of 1 comnsction per header is required if the hesader
or header system 18 less than 20 feet in length and 2 cummsctions per header or
header system are required if greater than 20 feet in langth. Also teed off be-
tween the two 2 1/2" drain valves will be a 2 1/2" valve for use in acid wash-

ing the boiler.
The boiler shall be provided with a continmuous blowdown system

comnlate with intermal collection header.
All other drsinable portions of the unit such as the superheater,

reheater and econcmizer shall have adequate drain comnections with 2 1/2" valves
in tandem.

7. Casings
Th; Company desires boilszs with a minimum of steel casing, In

offect this uam a cap on the top of the unit and a partial esp over the bettam
vhenever ths bottcm is readily accessidls., Uncased doilers shall consist of the
required thicknesaes of refrastery am insulating matsarials covered with galwvanizad




sxpanded 2etwal lath cr Wwire zesn, as the pijsical construciica dictates, and
rlastered with & £1n1Sh coat of suitable hard finish cement applied in two
tavers. Finish coats to be grooved into pansls for full depth and to present

a smooth, even, uniform surface, Doors, Soot blower and other cpenings shall

re fastensd to the metal partg of the unit., Zxterior cormsrs shall be metal
reinforced against breakage and interior corners reinforced against cracking.
xzanded metal and metal lath shall be tied at close intervals to the metal parts
of the unit and the entire enclosure designed %0 acccmmodate expansion and reduce
air lsakage to a minimum,

All connections to whaich the Company comnects shall project a
suitable‘distance through the casings with the proper seals amd provision madse
f5r movement by expansiom. Such connsctions to the boilers amd furnaces -as are
required for the installation of instriments or .other measuring devices shall de
supplied by the Contractor., These, in general, will consist of a pipe ert‘ending
frcm the inner face of the wall to a point approximately 6 inches from the outsids
face of the cacing. These connections shall be designed and locatsd in accordance
with drawinzs submitted by the Company.

3. Ccmbustion Control

Complete operating caaracteristics of each of the combusion con-
trolling points shall be described to the Company by the successful bidder.

The Cm will install sutamatic combustion control equimment
farniashed DY Gthere,

g. D.__;l‘!r;

Boiler drums shall be fusion welded in accordance with the latest
A.SM.E, Cods, Fover Boilers,

Drum shall be equipped with an access manhols on each end, and
shall be equipped with suitable nozzlse, installed as required by the latest

A.S.M.2. Code, Power Boilsrs, The mumber of nozzles shall be determinsd later,

but shall include the following:




—. - .Cteem outlets, cafety valves, feed, ona ccntinuous dblow-downm,
four nozzles for —tvo gage glasses, soot blower, one caemical feed, one steam
sage, WO venta,—._.tvo for water sampling, two Ior water level recorder, and
regulator, two for remote level indicotor and two spares. Tandem valves shall

be fuynished where applicable.
In addition to the foregoing, the Contractor shall furnish drum

hangers, a pressure gage, safety valves, and two gage glasses per steaming drum
complete with 1lluminators, shut-off valves, and operating chains and drain valves,

The interiors of the drmums shallbe reasonably clean. Chemical
cleaning by washing with acid is contemplated prior to placing the unit on the
lins, Gaskets shall be of such material as to withstand the cleaning agents.

The drum internals shall be designed to accommodate sudden load
H

changes without carryover.

10. Ducts and Flues

The Contractor shall furnish; Air ducts between oir heaters and
burners, including cold air by-passes with dampers arourxd air heaters and dampers
at air he.a.t.er inlets, primary air-take-off for mills, common duct for mill temper-
ing air supply,hangers, seal welding, insulation, approved acrewed cap or blind
flange instrumsnt ccnnections and dampers. Gas flues between econamizar outlet
and air heater inlsts, insluding hangers, seal welding, insulation dampers, and
approved cap or blind flanges instrument ccnnections.

Al duct and flue work shall be gas and air-tight and shall be

welded throughout with the oxception of joints provided at other pieces of equirment

furnished by either the Contractor or the Campany. Duct and flus plats shall be

at lsast 1/4 inch thick.
Expansion shall be properly taken care of and no excessive loads

shall be placed on comnection flanges. Anchors shall be suitadbly designed and

installed to eliminnte such reaction vhere advisable.
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- .-Suchr parts as ars supject o erosion ard corrcsion shell de

Trozerly designa& to withstard these actions ard shall be so designed as to
te convenisntly am safely maintained.

wWhere ducts -or flues are subject to wash water collection, cin
basins and valved drains shall bde provided. Ducts or flues shall be pitched
to this drain basin.

All ducts and flues shall be properly inmsulzated by the use of
blanket and/or plastic insulation with no exposed stiffensrs,

| A reasonable number of test, meter amd control openings will de

requested by the Ccampany and will in general consist of pads four inches sguare

and one inch thick, welded to the ducts; these, in turn, drilled, tapped anmd

plugged for a ons inch pipe connsction.
)

1l. Dust Hamdling Equimment

The dust collected in the steam gensrator parts shall be dbrought
to convenient pointa, for disposal by the Campany. Where possibls, self-draining
hoppers shall be provided, and in case the hopper is not self-droining, it shell
be provided with scme suitable device with drive such as shaker, vidrator, screw
conveyor, etc. Access doors shall be provided into all hoppers. If shakers or
vibrators are motor dixiven, the driving mechanism shall be designed to prevent
transmission of shocks directly to the motor shaft. Any device which is directly
driven by a moSey shall incorporate msans to prevent thrust on the motor shaft.

12, Tuel Preparation and Burning Equipment
comr
a. The Contractor shall furnish coal feeding, preparation, truans-

porting and burning equipment, complste, starting at the raw coal inlet flange
of the feeder amd including r=w coal feeders, coal pipe to mills, mills, primary
air fans, coal piping, burners, burnsr controls, bedplates, dampere and coatrols,

approved screv cap or blimd flange instrument and control conmections, hangers
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and Insui=dion. Mill and m1ll San zoters will e furnished b7 the Company
witbhout hedplatis but erected by thz Centrzctor. The T:ontractor shzll furnish
Tost flexible cou—pli:ga or equivalent 28 2pproved b7 Company with guards
ccapletely, enclc;a.ing the shaft and coupling between the motors cnd the drive
equipment.

. Coal feccders shall be z2ssigned i a manner % handle high
moisture ccatent coal without sticking and also % minimize any undesired re-
tardatien of ceal flow, Coal inlet commections shall be of- generous eize.
Provision shzall be made to prevent damage to the feeder by foreign objects and
the fceder shall be easily accessibls and replaceable.

‘ c. Coal piping between feed.qrs and mills will be as short and
es near t vertical as design conditions permit. Coal piping to the burners
shall be designed so 28 to minimize any coal settlement at poeketa, and vher?
nescessary shall have means for inspection and cleaning. Coal splitters in these
lines, if used, shall Ye casily renswable. Any other parts of the lines at
which erosion is expected shall be designed in a2 mannsy intended to reduce the
cost of maintenance. The arrangement of the piping shall be such that stable
fumace conditions are maintained at all load and mill combinations.

d. The mills shell be of sufficient size to properly prepare the
coals listed herein required for the continuous preduction of 1,200,000 lds of
steam per hour at 1000 P and 1800 psig at the turbine inlet. The Comtractor
shall state in his proposal what maximum moisture can be handled without loss
of toller load. The Comtrector shall furnish the Company with complete informa-
tion a8 to mill charmcteristics, capacities and loads undsr all opernting cond -
tiors. The design of mills shall contemplate easy removal anmd yeplacement of
wearing parts, Coal pulverizing mills and their primary air fans shall be
arrangsd for direct coupled drive from the drive motors. The Company will not
permit any drive arrongement which requires doubls and drive motors, and will
not accept any design in which the mill and primary air fan drive motors are
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sudjected W & rodial load, thrust lezd, overaung ocd, Or heet cbsorption frem
the srizary adr Lﬁa_ns .K The Ccmpany contemplztes the disposal of =ill relects by
mecns of & Aydraulic sluice. The design of the mill reject system will be

such as to automatically discharge the mill rejects from each mill into a
nopper with a discharge gate suitabls for manual opening to 2 sluice.

a. 2rimary air fans or exhausters shall be designed so that noise
and vibration are minimized. All wearing parts shall be fitted with wearing
plates, easily replaceabls., The design shall provide for easy removal of the
impellsr. The Contractor shall give the opercting charncteristics and horse-
power required of the fans., One fan shall be given a shop test which will be
witnsssed by o Company representative. Tempering air to z2ll primary air fans
will be taken from a cormon duct to focilitate alr flow measurements. ‘

oil ’

011 burning equipment, camplets, starting at an oil supply poimt
at thé burnsr box, zxd including a sclsnoid quick shut off valve, steam atomized
2il dburners, and necessary burrsr box canstruction.

Ges

Ges burning equimment, ccamplete, starting at a gas supply point
at the burnmer box and including a solemoid quick shut off valves, gas burners,
and recessary burner box construction.

Tanition
Gas fusl igniticn system, camplete, starting at a gas supply

point as the burmer box amd including separnte gos pilot torches complete with
sparkx plug tn;e ignition, tramsformsrs; and solencid valves for remote mannal
operetion. Tandem valves ahall be providsd for shut-off, with atmospheric vemt - -
valve between, interlocked so that ths vent valve i3 open vwhan control valves

are shut ard vice-versa.
The ignition system should be designed to ignite any of the fusls

listed in this specification when using natural gas or vwhen using manufactursd
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as 27 U0 Btu zer cubic foot and .7 s5.3. 28 2 fuel Icor the igniticn torches,

th

.:l_;he burners, burnmer control and burmer piping shall be o a
design wnich will irzsure stable fwrmace conditions when burning the fuels
li5%ed in this specification and under all opermting conditions, and shall be
complete with ignition system as described. Firing from each mill shall de
symmetrical about the furrace centerlins. Parts of the‘bumrs requiring re-
placement shall be designed for ease of removal and installation. The d.esig:.x
shall be suckh that intimate mixing ang un:.fém distridbution of fuel and air can
be maintained, with avoidance of tube impingement and furnace atmosphere tending
toward "sulphiding" or other form cf water wall corrosion. The dssign mhall be
such that continuous full load operation can be obtained when burning any of.the
fueis listed in this specification., The dampers for all burmers supplied trm
cne mill shall be capable of cperaticn from one control amm. Remote control
equirment will be provided by others. The torgque ard movement of each control
ar= shall be furnished by the Cantractor.

13.Quards

All moving parts such as coupling shafts, chains, belts, stc.,

shall be completely protected by suitable metal guards, approved by ths Campany.
1}, Insulation

In gensxral, the equipment by the Contractor shall be provided
with such insulation, furnished amd izstalled by the Contractor, that with an
ambient air t;mperattire of 80 F the surface temperaturs will zot exceed 127 F.
Where danger fxom personal contact exists the maximum temperature of the surface
shell not exceed 135 F with an ambient air tamperature of 100 F and 5 miles per
hour air current. Insulation subject to walking or injury dues to location shall be
steel lagged. Pipe insulation shall include expansion joints in the covering
preferably of the sectional type. 10 rosin sizsd paper or any other flammable

+mm Y ~anar shall "ne used. Asbestos vaver shall be used in their place.
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iz, L::bri%ét:::n
Lubricaticn shall be provided at a2ll roints where necessary,
ard means for such lubrication snall be provided at accessibls locations,
Wnere srease Tittings are used, same shall be of the type '‘Tutton Head"
No. A-1236, manufactured by the Alemite Corporation.
16, 0il Coolers
Where oiling systems are required, the design shall contemplate
the use of salt water for cooling with tubes of aluminum bronze, Monel or
equal. Tubes will be not less than 5/8" 0.D. The coolsrs shall be rugged in
construction and dbuilt to withstand the corrosive nature of the water used.
Coolars shall be separately mounted.
17. Paint
The Contractor will furnish shop paint on all equipma-nt. Fleld
coats of paint will de furnished and épplied. by the Ccupany.
{a) Gensral
The main steam piping from the superhsater outlst to the
turbine inlet and the reheater piping between the mhea‘._:ar ard the turbine w
be furnmished by cthers., Ths Contractor shall terminate his work with weldir
ends at the superheater outlet and at the reheater inlet and o_uélat. These

m=inals points vill be outside the casing and accessible for welding. The -

“+1ill be donw bY others.,
All pipirg shall be in accordance with the A.S.M.E

Code requiremsnts, including its latest revisiocns.
All safety valve connections shall be flanged. A

valves on nozzles shall be welded and shall terminate with welding ends

19. ZPressure Goges
Tigh pressure gages furnished by the Contractor shal




z), ZPressure Farts
o ;'All pressure parts of the generzting oquipment, including boilers,
water walls, superheater, rcheater, a2rd econcmizer, pipe, valves ard fittings
furnisnhed by the éontractor 8hall conform in all respects with the lotaest revi-
sion of the A.3.4.2. Soiler Construction Code, the industrial Code of the State

of Jew York, together with regulations of the Devartment of Housing and 3uildings
of the City cf New York. All .intermal surfaces of pressure peorts shall be rsason-

ably free frem mill scale. All external surfaces shall be reasonably free of
scale ard other inmperfections.

2. CEampling
Each steam, water 2nd mud drum shall be fitted with two sampling

connections and tandem valves at lsast 1l inch in size from which mpnaen‘aaﬁzn
samples of boiler water con be obtained. Zach sample point shall be intern_a.l];
piped to the middle of a suitable collection manifold, drilled with holee no
smaller “han 1/8 inch in dizmeter. These holes are to be arranged to obtain an
average samples of wat,ar.thmughout nest of each drum length.

Means snall be provided for obtaining samples of scturated stem
leavizg the boiler of at least © points across the width-of the boiler. Each
sampling comnsction shall be at least 3/4" in size and shall be provided with
tandem valves, The smplii:g tubes shall be designed so as to be easily removed

afd replaced.
One 1" sampling comnection with tandem valve is required at the

econcmi zor inlet.
At least ons 1" sampling conmeaction with tandsm valves is required

at the superhsater cutlet.
One 1" sampling comnection with tandem valves 18 required at the

reheater inlet 2nd ons 1" sampling connsction with tandem valves is required at

the rsbeater outlst.
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- :_Z_'he -Cogtractor snall fwrmish amd inmstall 21l masonry wnich may

be required to camplete the entire apparatus.

The desisn shall omit refractory material unless it is impracti-
cable to avoid Its use. All masonry must be designed with a view to reducing
to o zmizmizum the cost of acrmal mcointencnce.

The Contracter shall install a sufficient number of gingls
doors to permit convenient access to all parts of each boiler, superheater, re-
heater, economizer, water walls and furnmace required for inspection, cleu.n.iné or
removal and replacement of tubes. All doors shall be linsd with a refractory
naterial not less than two inches thick. This refractory shall de aﬁp:-ovod by
the Company. Forged steel clamps or latches shall be furnished with each door
which will permit cloeing the door tightly encugh to seal against air leakage
into the boiler. All access doors except those in the furnace shall be ca:pable
of opening frecm either inside or outaide. All doors shall be air cooled.-

The Contrzctor shall provide a sufficient number of observation
doors; the number, type and location of these doors to be agreed upon iater.

23, Soot Blowers

A coumplete socot Slaving system necessary for the adsquate clsan-
ing of the generating units shall be provided by the Contractor as hereinafter
outlinsd, Retracting type dlowers shzll be used wherever posaible,

The complste blowing system will de designed to use either
alr or stesm a8 ﬁ-n blowing medium. The changeover to either shall be capable
cf a.cccmpliah:.nent by ;. singls valving operation. The Contractor shall state

the necessary quantities and pressures of air and steam required for blowing

and control for both air axd steam blowing,
In comnmection with steam blowing, the Contractor shall furnish s

canplete system from drum to blower including supports, piping, valves, pressure

reducing station, safety-valve, control equipment, hangers and insulation. Should
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the c:::tracto:j feel that adiitionmal 30ct tlowing univs 2ay De required after the
original 1nst;l°11‘tion'('but 2ot including the furmace), the design of pipirg,
casing, etc, shall contemplatse these additions. The Contractor's work on the
air blewing 8}’!@ will stop with a tee in the lins to the blower at a point
suitable for the introduction of the air. The air ccmpressore and piping to the

tee will be furnished by others.
All soot blowing shall de completely autcmatic, controlled by

sequence fram a single control panel, and shall be air actuated. The control
panel shall include lights on other devices to indicate the blower operation.
Tt shall alsco include a flow meter, Steam pressure gage, air pressure gage, and
the necessary alarms to indicate malfunctioning of the equipment.

The Ccmpany will supply air and elactﬁc power to ons point at
the control panel. The Contractor shall furnish a.nd‘erect all wiring and pip:’l.ng
at the control pansl and all contrvl and power piping and wiring to the dlowing
units. The system shall be designed %0 permit individual blowers to be t;y-passed
during the blowing cycle. All scot blower drains shall be brought to a single
point by the Contractor. The Company will furnish and install piping from this
point to point of disposal. Suitable orifices, solsooid or air operated valves,
and traps shall be fuznished and installed by the Contractor to provids for mini-
zum lcss of steam or air. .

2k, Steel

The Con;ra.ctor will furnish all supporting members including

castings, lugs, hangsrs aml structural supports vhich are primarily parts of the‘

steam gensrating equipment. Ths Company will furnish in place all duilding steel

and structural supports not part of the steam geperating equipment. In genaral,
all supfom at boiler hanger lsvel, framing at intermediate levels to support
sidewalls, and framing to suppoert furnace bottom if same 18 not hung from side-
valls, will be classed as building steel. The Contractor shall detail all this

boiler supporting steel; the Campany will purchase and erect same.
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2. Zugermeeter, Zeneeter and Tccnomizer

o " Zach super‘neafer, reneater and econcmizer shall be cleanable
while in operation ard snall be taffled and designed %o obtain proper heat
distribution. Ihe-y shall be accesgible for eiemsnt replacement, The reneater
shall Se of the convect.cn type. lieceassary instrument connections with valves
shall te supplied.

The superheater shall include the necessary safety valves and
an extra safety valve with a gate valve under it to be used in lieu of a power
sontrolled safety vaive.

The roheater shall include the nsceasary safety valves at its

inlet and outlet.
The econcmizer shall include a stop valve ard non-return valve.

s
One (1) ccmplete set of new tube expanding equipmsnt, together -
with the nscessary gear boxes , special pins, ccmplet; are to be furnished. at
the ccnclusion of erection under these specifications. A complete new set of
any other special tools required for proper maintenance of the gemerating unit
shall be furnished by the Contractor at the conclusion of erection. The

Contractor shall mark each tool and furnish the Company with information show-

ing where each tool 18 used.

27. Tubing
Tudbing shall be of proper materials to conform to the A.S.M.E.

Boiler Cods fOr the service required. Tubing should be as scals-free as best
mill practice will permit, Tube ends shall be counterbored, reamed, or otherwise
finished to insure concentricity and remove all unsven surface conditions to
facilitate inspection and rolling.

28, Valves

Tt is the intent of these specifications that the entire generating

in 80 far as pressure parts are concernsd, shall be furnished and erected up
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Tz ani Including tne 3top valves cn all commecticns. e Supsrisater and re-

~eater outlets are not included in the above staterent andare coversd elsewhere

—ee waae

‘= this specification.

.All gate, zlobe and check valves shall be in accordance with the
Cecmranr's Specifications Xo MP-F0Z latest revision with welding ends. All Scot
Zlower vaives snall be flarged. All vaives saall conform to the requirements of
wn2 A.S.M.E. Boiler Code for the steam ard water conditions applying for this

-

installation.

29. Water lLevel Control and Meterinz Zouirment

The design of the steam generating unit shall be such that msator
lsvel can be satisfactorily controlled b7 nand as well as with autcmatic regulation.
The Contractor shall furnish a complete feed water control system to regulate the

Tecd water to the boiler ina response to water lsvel, water flow and steanm tiow

saanges including steam flow, air flow ard steam pressure recordsr, water lsvel
r2nordew, feed water flow amd feed water pressure recorder, flow nozzles and |
ccesscries (except piping and valves) necessary to provide automatic, local hand
and remote nanual cperation. Interconnscting piping and valves will De furnished

ané erected ty the Company. The Contractor shall provide the feed water control

valve and valve positioner.

0., Water Walls
Water walls in so far as practically possible shall be such as to

exclude the use of any refrmactory walls. 7ibration of the walls shall be minimizad.
OQbservaticn -doors shall be provided in sufficient quantity and at locations to
enable euitabie inspecticon whils the genarating units are in operaticn. Openings
shalil be provided in the roof of the furnace to permit ths support of intermal
\riging. All wvater vall coverings shall be dssigned to permit convenient removal
and replacement of tubes. Hsaders shall all be arranged so that each and every
tube may be properly removed, and properly replaced. Gas-tight seals shall be
srovided at such points vhere water valls meet cns another and Mkere ?lll'tubea
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s sutside the furnace %o meet =s neaders. -ube spacinz 3hall be such that

«zere will be oo ercsion cf the walls bty sleg. Tube rolling 2oles shall be clcsed

witl: either rollsd or welded caps, Gasketed master handholes shall be installed

at the ends of each header and on each side of header division plates. The
Consraster stould jive consideraticn to a wider gacket seat than has. been custcm-
arily 23ed in an attempt to reduce failures at tials point. Any design which offers
a solution to the problem cf hardhole gasket leakage will be given preference by
+he Ccmpany.

31,798t Cennactions

The Contractor shall provide all high pressure cannections that
ray be nacessary to check equipment performance, up to and including suitadls
shutof? valves.

1. Gemersl

All wiring and comnections external to the equipment fur;'nished
under these specifications will be provided by the Company. The Company will
provids =211 switching, control and protection devices for motors which are mot

an inherent part of autmmatic regulating or contrel equipment fuwrnished by the

Contractor.

All motors shall conform to ASA Standard C-50-1943 and accessory

aslectrical equipment shall conf:rm to the latest applicable AIEE, ASA and NEMA

standaxds. _

.= A1l accessory equimment containing electrical circuits and de-
vices shall be constructed so that all eisctrical features will be enclosed
within YEMA type U4 water-tight housings. Ths housings shall be provided with
rsid conduit fittings threaded for attaching 3/4" rigid threaded metal conduits

carrying the extermal circuits.
Centrol panelis such as for soot blowers, reheat, etc. shall be

®urnished campletely assembled, piped, axd wired, and arranged to provide free
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accessitility for maintenance, testing, and replacements. All pipe and wire
terninaticne a;a.ll be permanently identified by stamped, slip-proof, metal

ags adjacent to""the terminals, All wires shall teminate with cup washers
ard lock nuts, or equivalent meams, on States Capany or equal, sliding link
type terminal Tlocks having marking strips amd covers. Tarminal blocks shall
pe selected to provide at lsast 109 spare terminal positions, and they shall de
lccated a8 determined later by the Campany. Wifing shall be not smaller than
#12 AWG stranded single canductor Rockbesics €00 volt class asbestos covered
varnisned cambric insulated switchboard wire, or approved equivalant. The design
of these penels shall be coordinated, as required by the Company, to suit the
requ*.rement.é fer installing them in centralizad boilsr control boards which the
Company will provide. .

2. 3Service Voltazes

Service voltages upcn which the elsctrical equipment shall be de- |

signed to operate are as follows:

(2) 440 volts €0 gycles 3 phase wye comnscted, srounded neutral
system for all motors, 1/6 hp and larger, except valve
motors.

{b) 120 volts €0 eycles 1 phase with ane leg grounded for re-
corder motors, lighting, boilsr autamatic regulating de-
vices, and boiler elsctric ignition equipment,

3. Zoi . -] tion Zquioment
‘ Egch igniter ehall be of the high tension spark ignition type
withr cne side grounded, and shall inclmde all necessary equipment except the
high voltage ignition cable which the Company will provide. All elactrical
equipment and connsctions outside the boiler casing shall be protected by NMA
+ype L vater-tight enclosures with threaded entrances for metal conduit conneo- .

tions.
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The igniticn twansfcormer shall be X0 cycle sinzle shase of =mtle

capacisy e.m.i_ﬁ;ep.er .d.esign o withstand bYeing energized continuously without
tnjury. Tbe apa.ik plug shall be constructed of a ceramic or similar material
which will withstand the temperzture inside the boilsr. A straight solid rugged
ccnéucter, firmly held by insulators, shall be used Zor the connection frcm the

sparik zap to a Terminal ocutside the boiler casing where the Campany's high voltage

cable will be attached.

4. Zlectrically Operated Valves

Motors and control equirment for electrically cperated valves

shall conform to Section F of the Company's specification MP-PH02, latest re-

A

vision, with cu:';.-ent characteristics as follows:

The power supply for valve motors will be 208 wolts, & c.yclea ,
2 phase; for the control circuits, including solenoids, 208 volts, 60 cyclaa:,
single vhase; voltage rangs for all equipment 180 to 215 volts. _

2., I=sirments

All indicating and recording instrmments which have a 120 wlt
20 cycle supply circuit shall be equipped with fuses and cut-off switch inside
the case in the supply circuit. Intsrmal lighting for instrument charts and
sceles shall be fluorescant type with "LS00 white" tubes.

Recorder mechanisms shall be driven by Warren, or squal, self-
starting synchrenous type motors. Circular chart recorders shall be for 24 hour
charte. Strip chart recorders shall Pe equipped with an autamatic chart reroll
device dn_.by a motal coiled spring type belt frum the synchromous motor drive

mechanism., In all recroders which employ a horizontal "writing table" the record

shall be visible immediately as it is traced.

£, Other Motors
All other motors not included in above items L4 and 5 shall de

totally enclosed (or totally enclosed fan-ccoled) dust-tight comstruction squirrel




cage inguction, line start-lcw starting current trpe with water-tight terminal

toxes 2aving threaded conduit entrances. Alr preneater drive motors shall be

silicone insulated 75°C rise, and 31l other motors shall be Class B insulated

OC rise. All motors shall be cortinuous rated.

==
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Sleeve bearings are preferred on motors fram 1 2p to 3 hp
inclusive. Slseve bearings are required on motors larger than S hp. In all cases
bearing construct'ion shall be such as to prevent entry of dust and loss of
lubricant. A drain plug shall be provided in ths bearing housing so the bear-
ing well can be flushed out and campletely drained. |

In all cases the motor shall develop, at rated voltage, locked
rotor torgue not less than 125% of the torgue required at the motor shaft to start
the driven machine from standstill under the maxrimum sfau'cing load to vhich the

s

motor can be subjected, and bdring it up to speed promptly.
The rated horsepower of each motor shall be not less than the

maximum horsepover required, at the motor shaft, to drive the fully loaded machine.

E_ - PROPOSAL DATA

1. Drewings
The Contractar shall submit with his proposal five (5) sets of
generel outline prints showing the approximate dimensicns and the space required
for the equirment he proposes to furnish. These prints should be camplste enough
to give the Company a fair conception of the proposed equimment and will include

at lsast the following:

‘(a) - Gensral arresngement of the equipment in the space available.

() Genersl arrangement of croes-secticrsat important lsvels,

(c) Detail cross-secticns through main pieces of equipment and
such portions of design as are featured in the proposal
under trade-marked names.

(d) loading disgrams of main pieces of equipment.

(e) Typical cross-secticns through all heating surfaces show-
ing tube spacings, seals, bafflss, expansion joints, re-
‘fractory, insulation and casings.

(£) Schematic arrangemsnts indicating locatioms of socot blowers,
lancing and poke hole doors, amd acceas doors.




Z. Descrivticn

The proposal snall contain sufficient descriptive matter re-

sarding the daﬁsn and Opera.%.ion to give the Campany an adequate conception of
the proposed equipment. Where any exceptions are made a "Statement of Exceptions"
a8 described nder A-3 - IXCZPTIONS T SPECIFICATIONS must be included.

The Contractor shall zlso include:

(a) Separate prices on sach type of soot blower, which

prices the Cemtractor would deduct in event of
cancellation of specific soot blowers by the

Canpeny.

(b) ASDM-ASME Bpecification number for materials proposed
for pressure parts.

(¢) The speed of response of the boilsr to load changes,
and the rate aof load change without carryover in
excess of that guaranteed.

(d) The loeds at which the boilsr and water walls may be
blown intemmittently. -
)

(e) The drum design pressurs.

(£f) The Contractor's proposal shall contain, for all motor-
driven machinse or devicea, exclusive of motor-driven
recordsrs:

(1) List of machinss by name or functien.
(2) Maxrimum torque in lbs-ft at the motor shaft
required to start the driven machines or device

from standstill undis> the maximum starting load
to which the motor can dbe subjected.

(3) Maximus horsepower required at the motor shaft
%0 drive the fully loaded machines or device.

3. Zlectrical Proposal Data
“The proposal shall be in accordance with this specification and
it shall con:t;in a cinpleto dascription of all elsctrical equipment, including
the following specific data:

(a) Boilsr Iznition Equirment

1. 1ist of all items stating quantity and function.

2., TName of manufacturer, type, rating, catalog number
& cazplete descriptiocn.

3. Descripticn of interlocking
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(o) Zlectmizair Ctercted Steam =nd ater Velves

Complete intormation and data as required by Specificaticn
MP-X32,
(c) BRecarders
1. Neme of manufacturer, type and complste rating datza.
2, Description of construction and operation.
3. 2Perfcrmance guarantees of accurncy and sensitivity.
4, Recorder motor maka, type and complete rating.
5. Degeription of internal 3ighting.

(d) LMO Volt Motors

1. XNazme of manufacturer, type, rated hp, voltage, Ifre-
qQuency, phase, speed and temperature rise guarantee.

2. Full losd current and rpm. ’

3. Guarsnteed minimum values of power factor and _trua
efficiency at 1/2, 3/b and full load.

L. Iocked rotor torqus, current and power factor at

rated voltage.

. DBreakdown torgue at rzted voltage.

. Clcss of wirding insulction.

Type of bearings.

. Dinendianed outline drawing.

@ =3 O WU
L]

The follcwing factors will be used in the evaluation of the

The ganerzl design and its relation to the intent and pu.mooo
outlined in these specificaticns.

The bid prics.




The efficiency =7 ths unit., The capiielized vmlue of gach
percent of 2fficisncy Wneh crerzting on the test ccal or

— Bunker "C" sil, i3 as follows:

-

-~$183,000 at 1,050,500 1bs. per hour steam flow
$41,000 at 750,000 lbs. per hour steam flow

L, The rsheater pressure dxcp. §5,000 is the capitalized walue
of esach pound of pressure drop in the rehezter a2t 1,050,000
i1de per hour steam flow at the superheatsr outlet.
€. The guxiliary equipment power charges. <The capitzlized value
of auxili-ry power when operating with a steam flow of
1,030,000 1bs, per bour at the superheater outlet is as follows:

$570 per pound of pressure drop in the superhector and
econcmi zer.

$35,500 per inch of draft loss.
$18,700 per inch of air pressure loss.

$300 per horsepower input to 2ll equirment furnished dy
the Contractor.

G - PERFORMANCE

The Contractor shall state in his proposal the expected per-
formancs at 1,050,000 Ibs per bour and 790,000 Ibs. per hour steam flow for
coal, oil, and =zas. T;ze guccessful bidder shall 2lso furnish perfoménce
data at 510,000 1lbs. per hour at a later date. The Contractor shall base his
coal performance and guarantees on 14.8 percent CO2 at the econcmizer outlet

and on the use of a Foirmont coal having the following characteristics:

Proximate Analysis

As Received Iry

Moisture, % 3y Wt. b1 -
Volatils Matts®, % Dy wt. 37.8 .k
Fixed Carbon, % by wt. 0.1 2.3
Ash, % by wt. 8.0 - 8,3
Sulphur, % by vt. 3.16 3.29
Btu per Pound 13,253 13,820
"Btu per Pound, as free : 15,071
Fusibility of Ash

Initial Def. Temp. 1896 F -

Scfsening Temp. - 2056 F

Fluid Temp. 272 F
Iron Oxide, % by wt. 3662

Hardgrove Grindsbility




~ vy
>

<5 - Spec. lio. MP-=>T1

Tleimate Anzlvais

) Carbon 4.7
Czygen 7.23
Eydrogen 5.23
Ash 8.3
Sulphur 3.29

Nitrogen 1.25
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Tor the foregoing wwo (Z) steam outputs, the following

pen‘ommc?f‘;égmé shall be stated iz the proposal:

lL.*Stean flow . . . . . . . ..., e o o o o & o« « . 1,000 Lbs per nr

ny

Eeat ﬂbsorbed by tmit . . - . . . . . . . . . . . . l’mo E Per hr

Tuel 29 fired e e e e e e s e e e e s « « . 1,000 Ibs per hr
L, Weignt of primary air (from secondary) . . . . . . . 1,000 Ibs per ar

Weight of primary 2ir (from atmosphere) . . . . . . 1,000 Ibs per hr

un

[$)

Weight of secondary air out of forced
draft fan Gt 4 4 4 4 e e e e e s e s s s s s s . 1,000 Ibs per hr

-3

" Weight of seccndary air out of air heater . . . . . 1,000 Ibs per hr

Weight of gas entering economizer ., . . . . . . . . 1,000 Ibs per hr-

(8}

2 002 in gas ot economizar outlet Per Cont
1D. Weight of gas entering air heater . . . . . . .+« . 1,000 Ibs per hr

)
11, Air leakage into gas aide of air heater . . ., . . . 1,000 Ibs.per hr

12, * ‘Air leakage into unit between burners and

air heater inlet e e e e e e e e « + « « . 1,000 Lbs per hr
13. Weight of fas leaving air heater

(including leakage) &t e e e s e 4 e e e e e e . 1,000 Ibs per hr
1L, *Drum $reSSUr® . . . . oo . 4 . . s e« + ¢ + ¢ + s « . Ibs per =q. in.
1%, *Supernester pressure drop'. . . . « . « « « + » . . Lbs per sq. in.

*Econcmi zer water pz'eeaure d.rcp (not including
recirculation) . e e e e « « . Ibs per sq. in.

’.-l

C

17. #*Toctal steem temperatures . . . . . . ... . ... DegtPF
1. Gestgmpersture - econamizer inlet . . . .. ... DegF
15. Gas temperatwre - alr heater inlst . .. ... .. DegF

0. Geas tenpera..tm'e - ydr heateroutlet . ., . . . ... Deg?
(including lsaiage)

21. Water tamperature entsring econamizer . . . . . . . 8iven
22, Water temperature leaving oconmizer . . . . ... DegPF

23. Air temperature entering air heater . . ... .. 1% F (given)

#See § - GUARANTEES
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24,  Alr temperaturs leaving 2ir neater . . . . . . . . oL .. Deg. T
2z, P;‘..wy aly presswre at fanoutlet . . . . . . . ., ., .. In 35 0
28, Alr draft loss through air Reater . « « ¢ ¢ o ¢ o ¢ o 4 .o .

2T, Air draft loss th:ough ducts fm heater
bm@r . - . . L] L[] [ . . . L[] . L] . [ - L L] . L] L] . .

28, Secondary air pressure at bUINOrS . . . . . e 4 . .4 . . .

29. *Total air pressure mquirad. at inlet of air
heater ooooo L] » ) . L] L] . - . > L d * L] . » . L4 L] . .

0. Gas draft loss through boiler and superheater ., . . . . . .
21, Gas draft loss through econemizer . . .+ o ¢ ¢« v o ¢ o o &
32, Gas draft loss through airheater . . . . . . ¢« « « « . . .

23. Gas draft loss through ducts from econcmizwr
to air heawr imt . ] L] . L] * . * . - * - . L] * - L] . .

34, #Total gas draft loss from fumace to air .

neater outlet . . . . . . v . v e e e s e e e e e e e s oo
3. 2Power required for coal feeders . . . . . . . . . . . . 7.
3. Pcwer required for milling and exhausting . . . . . . . . *too"
37. DPower required for air heaterdrive . . . . . . . . . . . . oo
38. DPower required for other equipment furnished

Dy manufacturer . o . v v ¢ . o 4 v e e . . e oo
X, TFowsrrequired - total . . . . . 0 f e e e e e e e e e Peon

The folloving temperatures showld be indicated for the 1,050,000 Ids per howr
output candition, based on expected equilibdrium slag dsposits as maintainsd by the
cleaning equipment furnished and when using coal, oil or gas.

0. Texperatace of 328 leaving primayyfwrmace . . . . . . « . » Deg. F

41, Temperatize of gas entering first convectimm
tubebm.....‘...........-o....... mg.F

42, Temperature of gas entering superheater . . . . . . . . . . Deg. F
For the 1,050,000 and 790,000 Ibs per hour output canditions and when burning
the tost coal the distribution of 2sh discharged from the umit should de indicated.
Items 43 and Lk should total 100%.
# See H - GUARARTEES



above.

-Z- Svec lNo. MP-45TT

-3. Percentaze of total asn discherged through furmoce

~—-00Ttam (By WeiBAT) . . . .« v e e e s e e e e e 4L %

Li, Percentage of total zsh leaving boiler with the

flﬁégas(Byweight)................. %
L5, ’ercenta.ge of carbaon (by weiaht) in ash leaving boiler

with flue 8& ooooooo . . . . * . . . 3 %
L, Maximum dissolved solids content of inceming feed

water which can be allowed without impairmant of

guaranteed performance in Section "E" . . . .. . . . Pmm

The heat balance of the unit shall bde given, using the same outputs as
Alr conditions shall be assumed to be as follows:
Temperature . . . . . . . 80 F Humidity . ... . 60%
The following ltems are to be included in the hest balance:
1, Heat input in fusl as fired . . . . + + ¢« v ¢« « « « . . 1,000 KB

2. Heat loss dus to unconsumed combustidble in ash

pit 'Y » . . 3 [ ] . ] » » L[] . . * [ ] [ ] L] L ] [ ] . L[] L] L] 3 PQ!_' c{mt
3. FHeat loss dus to unopnaumed cambustibles in flue
dmt L] * L] «e® & & » s * * * * * . - £ ] . . [ ] L[] L ] » L "' "
4, Heat loss dus to incomplete cambustion of cardon
(COLOBI) v v ¢« ¢ o v v v et e v e v voom
" ”

5. Hest loss due to dry gas et boilsroutlet . . . . . .

€. Heat loss due to unconsumed hydrogen amd hydro-
carbons at boiler outlet . . ¢ . 4 ¢ ¢« v ¢ o . s .

L] 4]

7. Heat loss dus to moisture in air and water frem .
cambustion of hydregen . . . . ¢ ¢ ¢+ ¢ 4 6 e 4w e . .

" ”

8. BHeat loss due to radiation and unaccounted for shall
Do agsumad £0 DO . . . . . . . e e e e e e e e e e e 2.0%

9'1'otuiloam Per Cent
0. *i‘.*.'ficiency of steam generating wmit . . . . . . . . oo
11. Heat sbsorbed by steam genermating unit . . . . . . . 1,000 kB

* See H - GUARARIEES




¥ - GUARANTEES.

The Contractor shall guarontee the performonce of the gensrzting
units for 1,050,600 Ibs per hour and 790,0C0 lbs per hour steam flow operaticn
aa covered by the items under G - PZRFORMANCE that are marked with an asterisk,
and when buming either oocal, oil, cr gas.

The Contractor shall guarantee the ability of the generating unit
to produce a steam output of 1,200,000 lbs per houwr continuously.

The Contrectar shall guarantee, in accordance with the operating
conditions stated in these specifications, including the 1,200,000 1bs. per bour
output condition, that the saturated stemm shall have a maximum sclid concentra-
ticn of one prm when the boiler ooncentration is equal to 1000 pmu. The moisture
content of steam entering the superheater shall be no greater than 1/2 of 1%
when the boiler water concentration agrees with that stated above. |

The Contyactor shall specify in his proposal the method of measur-

ing the sclids concentration in the stemm.

I - ACCEPTANCE TESTS

After the steem gepnsrating equipment has been placed in operaticn
it shall be tested by the Company in acocordance with the latest A.S.M.E. Test Code
for Staticnary Stecm Genmsrating Units, at a time mutually agreed on between

Contractar-emd Company.
The bosis of cll heat calculations shall be the 1936 edition of

"TheimodynﬂG Properties of Steam” by EKeenan and Esyes.




deg.

in.

Kwh

Ip or bp
ntp

rm
S.A.E,
A I.Z.E.
A.S.M.E.
A.8.T.M.
A.S.A.
cu, £%.

lbs. 2%,

-3k- Spec. No. MP-LGTT

- A2BRETTIATIONS

Designotion
Temperature, degrees Fcohrenheit

Temperature, degrees Centigrade
Weight in pounds |
Pressure, pounds per square inch, gage
Ports per million
British thermal units
1,000 Btu per hour
degrees
Inches . .
Kilowatts
Kilowatt howrs
Horeepower-
Normal temperatuxe and pressure
Revolutions per minute
Society of Autamotive Enginsers
Amsrican Institute of Electrical Engineexs
American Soclety of Mechn.;uca.i Ingineers
Amsrican Society for Testing Materials

- Amsrican Stamiards Asscciation
Cubic feet

Pounds feet
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Spec., llo. MP-£ST

Analysis of Liquid Fuels Showing Charzcteristics of Typical Gas Otls,

Sunke® "C" 011 (Beavy)

12 - Astoria Station

- For Provosed Boiler No.

AP Let&TF

Viscosity, Saybolt Universal, at 100 F

Furol at 122 F
Carbon residue, % by Wt
Water and sediment, %
Four point, F
Flash point, F
Btu/gal.

Ultimate Analysis

Carbon, % by vt
Hydrogen
Sulpbhur
Nitrogen

Ash

Distillation

I.B3.P. F.
320 - LOO F
OO - 500
500 - 600
€00 - T00
Residuum

Zxpected range of charncteristics of Olls

Gravity, AP.Iat O F
Specific at €0 ¥

Viscosity, Sagpolt Univ. at
T 2

Saybolt Furol at

Carbon Residue, % by Wt.
Water and sedimsnt, %
Four Point, ¥

Btu per gal

Sulfur

Liznt
Min. Maox.
Ee) 33
0.860 0.876

35 10

0.20
0 0.20
Below -
141,000
0.75 1.00

Bunker "C"
13.0 - lE.S

150 - 0
10.5 - 13.00
0.30 - 1.%

+65
200
lk9,000

Iz .
0.969 0.986-1.052

120 30
10.5 20
0.8 2.00
50 100+
14,000 151éooo
2
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-:C- 3pec. o, MP-LGTT

Data cn Jdatural G=s
For Froposed Eoiler No. 10, Astoria Station

This natural gos 18 fram Texos and lLouisiana Fields,
It will contai:: betwecen G50 and 1100 B%u per cubic foot.
It will ceatain less than 1 grzin of Iydrogen Sulfide per 100 cublc feet,
It will contain not more than G grains of total Sulfide per 100 cubic feet.
The specific gravity will be 0.65.

The delivered tempercture will be between O and 90 F,




