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iyod fn Process becomes .contaminated,
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a velocity change beiween tube entrance
and the precipitating portion of the

body in the drum. Such a method, the
desi feels, effects rapid separation

1

FLEXIBLE SUPPLY for steam to both plont process and

’ STEA CITY ¢ ildings and grow- i )
LATEST ADDED MING CAPA! or building otion smoloys reducing vaive ond deuperheating ey

ing load 15 o 50,000-Ib-per-hr pulverized-coal-fired boller

NORTON CO

buildings and a greater demand for
electric energy and process steam, made
the recent addition to the C Street
.power house, of the Norton Co, Wor-
cester, Mass,, an important element in
meeting and planning for future growth.

By 1929, considerable progress had
‘been made in preparing lor expected
losd growth as far as it could he de-
termined by conditions et that time.
Two 50,000-1b-per-hr

Large Worcester, Mass. manufacturing concern expandi._&h

power plant to keep ahead of growing process and power n

station a flexibility that pemlu‘i
plying full plant process needs o't
ter how electric-power demand vafit
Below the 650-psi level and receirzsRRE
stenm from three sources ls o 12&9‘9 » 4t
steam header, These three vources i1t}
(1)- two existing stoker-fired bl Rt 37
(2) 120-psi bleed poi
kw turbine-generator (3} outp!
the two 3-in. steam-pr ’
volves and desuperheater mllwl.:;,.
From this 120-psi header comel)
plant process steam as we
for & 500-kw 3600.rpm sta

a $0,000-1b.per-hr pulverized-coal-fired
unit ope:ating in parallel with the still
foirly new 1939 units.
_ The additional steam generator is
designed for 690-psi drum pressure and
650 throtile. The unit has .a furnsce
volume of 3700 cu ft, a total hesting
surface of 15,070 en I, a heat release
of 18,800 Btu per cu ft and & tubular
air henter of 5900 cu ft. The entire
setting e steelclad. The two older 1939
pulverlzed-conl boilers are equipped
but this most recent
unit is nol. The three steam’ generators
(one new, 1wo older) all supply 650-psi
750.F steam 10 & main header for dis-
tribytion within the power plans jtself.
Off this Leader, sce fow diagram
above, comes a 60,000-Ib-per-hr 3600
rpm turbine-driven boller-feed pump, o
2000-kw extraction turbine and two
pressure-reducing valves, 650-120 psi.
Jden] heal balance would call for full
use of extraction turbines and boiler.
fecd pump. But in industrial steam
plants heavy demands for process and
power rarely occur B

Ik s 821N

designed for 690-psi drum pressure nnd
650-psi turbine throttle pressure, were
ready 1o come on the line, replacing two
of four older low-pressure {125-pai)
stoker-fired units. The remaining two
low-pressure units served as standby in
summer, but were on the line all the
time through the winter. Steam for lo-
comotives used on the plant grounds
came off the high-pressure units. These
locomotives use steam ot 440 psi. De-
spitethis enlargement of sicam-general-
ing facilities, plant growth since 193%
. has made additional steam- and electric-
generaling capacity o neceasity.

Below this pressure lovel runs ‘\"'5
steam main. It receiver lhe.
the high-pressure turbine-driven
feed pump, the oxboust of the
main turhine-generator, and

haust from the 500-kw statio™
turbine.generator. Steam al !

sure Jevel goes to some Timited 973
points and to raise the temper
the 120,000 Ib-per-hr descrston
majority enters the heat!

spread out over 8 ¢

had to be included. They give 10 able ares and about 20% of 15 el !

POWER » Ocib

 Makeop, roughly sbout 20%, consists

Jevel to meet water needs.

_Four boiler-feed pumpr—iwo 120,
%000 Ib-per-hr, 3600 rpm motor-driven,
ind two 60,000-1b-per-hr, 3600 rpm, one
baotor and one turbine-driven—are
{'hooked up to pull water from the de-
tierator and introduce it 10 the boiler

BB!ump control regulates pump output in
Jeanjunction with the boiler ‘water-level

J of city water admitted at the deaerntor.

B¢ igainst boiler pressure, A diflerential-

of steam from water. Also, the sepasa-
tion is freo and without disturbance.
Fan Loading, Belore the 1939 plant
change, & aingle stack employing only
natural drafi proved ample for opers-

wbe could quite readily set up an
erosive action.

The particular tube in service at this
plant has a lower capacity than the
etandard design but a higher degree of

tion of the underfeed stoker-fired boil-
ors. When the 1939 plant i

llection. The tubes operate on a Aat

went into affect a single stack design

. was followed for handling all flue gas

from the pulverizedcoal ond stoker
fired boilers. Bul it was necessary to
add 2 induced-draft fan 10

Gontrol

Carryover Control. Generating steam
he 690-psi pressure lovel and oper-
sting with o 20% city-wat k

servo the stoker units in additien to the ~

{ans called for in the design of the then

" new pulverized-coalfired boilers. A

es & good water-treatment system a
V. ,me'ny. The problems-of silica and
\éarrydver are particularly important. A
uccessful system for control of these
h<factors comes from a series of daily
lor various chemical

dust was also
placed In the flue-gas circnit, which
added further 10 fan loading.

The 50,000-1b-per-hr boiler addition
uses the nlready existing steel stack.

This stack, together with induced- and
{

¥tiom in the boiler water followed up
b_'y an over.all supervision and advice
by an outside waler consultant. A spec-
RYtifed amount of various chemicals as
:lnumlned by thess checks is added.
-.Control of carryover also reccives
k b‘ely from the design of the boiler cir:
BR-culsting system. The steam-water mix
coming [rom the sieaming tubes enters
itbe steam-release drum above the water
i Yldvel. Releasing all generated steam in
: open drum space of the main boiler
tbove the water level provents
tering and turbulence of the water
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Bt snl
..Wastinghouse Elee Corp
. .Westinghouse Elec Corp

the power plant building. The fans
have a special outdoor housing for pro-
tection against the weather. ‘

As in the older unity, a hanical

d-draft fans, is set up just outside .

llecti ficiency curve with almost
1009 collection ol dust particles larger
than 20 microns (8pproximately 675
mesh). Draft loss ranges between % in.
and 4 in. wg.

Coal. System. The new bailer fires
in pulverized form s bliuminous cosl,
ranging (rom 13,600 10 13,900 B per
1b and having an ash-fusion temperature
of 2750-2950 F. Combustion control op-
erates 'from a compressed-air actuated
system that regulates the coal to air
ratio and rate of fuel feed for various
steam londs.

Freight cars haul the coal in and it is

loaded to & plant )-storage pile.
From storage it is admitted 10 the coal-
handling system for delivery 1o unit
pulverizers for grinding. .

dust collector has been connected into
the new boiler exit flue-gns path. This
unit consista of a series of Gin.dia
tubular cyclono dust collectors. These
individual 1ubular’ coll s hove a
aingle inlet, comparatively narrow, with
inlet height approximately ten times
width of opening. Tube inlet and diam.
eter aro proportioned so ar not to
effect any change in gos velocity. Snch

ing coal to the pul maves
on a belt over o magnetic drum where
oll tramp metal is scparated. From here
coal f{alls to the palverizer whese it
undérgoes a combined impect and etri-
tion form of pulverization.

A pulverizer fan mounts on the pul-
verizer ghaft and from the fan cham.
bar blows the cosl and air mixture
through pipes directly to the bumers |
where it enters the furnace.

PRINCIPAL EQUIPMENT OF C STREET POWER PLANT
Norton Compaay, Worcestar, Mass.
\ﬂlal GENERATORS AND AUXILIARIES:

WATER.-TREATMENT SYSTEM AND AUXILIARIES:

Deasrator, one, 120,000 Ib per br...Worthingter Pump & Machy Corp
Chemlcal purmg, 1, automstie flush vatve,

Condenaate retuem pu:
Biley Besher Carp °,

Pre

Dt
Desuperhestar contsol

Beil.
Ball
Bail
Pressure regulato

B P Brurtevent Co

) Mg Co
LAllis-Chalmers Mig Co
+.Unlted Cen:

ZRAPORS AND AUXILIARIES: *

Comprersors, 2
Corp 100 pal,
Corp

Gagas, dreft.....

eneral Eleetric Co Geget, pressure,

JAllis-Chalmers Mig Co
+Qenerst Blecirle Co

mp
113 gom, M08 cpm,

2
Dressure pump tentrol

pal, standby for
Hon controls, wa
boller temp,

Worthingten Pump & Machy Corp
........................ Ingersoll-Rand’ Co

», 4
20.0-01 head
PRESSURE RRDUCERS, CONTROLS, INSTRUMENTS:

ra veducers, 2, 3-ta, valves
superhesting sintlans,

Mason-Nellan Regulster Co
.. Bllisit Co
-.Mason-Nellan Regulstor Co

PUHPS AND COMPRESSORS:

Boller faed, two, 100D-pai outfet
3600 rpm, 120,000 1b prr be,
Beiler leed, two, 1000-psi outl: N
2800 rpm. 60,000 Ib per Ar. 1 motor- 3nd 1 1urbine-driven
ed motars, 1wo, 200 hp, 3600 rpm..

....Ingeranll-Rand Co

Ingersolt-Rand Co
Wastinghouse Elec Corp

.Nertharn Equipment Co
..Wastinghousa Elet Cotp
! Battey Mot co
Bailey Meter Co.

Hoyss Corp Co

I Asberelt
** | Menning, Maawall & Moore. Inc

‘CONSULTING ENGINEBR........covvvvrirnnnnn Sifl & Warrington
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