P WHEN AN INDUSTRIAL PLANT requires
steam for both power and process, these
demands rarely parallel each other for
any appreciable period. At Whiting,
the following steps were taken to sat-
isfy this condition: (1) high Initial
P (2) st ditioning equip-
ment for reducing steam from Initial
boller pressure and temparature. down
to turbine-exhaust conditions, In addi-
tion design precautlons guard agninst
accidental overloading of geperntors,
and deposit of scale on boiler und tur.

1o for sprey water comes
5 vapor [rom the deger.
oversized vent con-
Tho condensing medium is rel-
]19,,14 saw water 4;:: !quny to
ing-desuperheating facilities for ironing out inequalities SR _g,uw-le‘;-:r;:l::'l“::;:un f::;

::::‘ondenlm from this process
it bas been deaerated in 8 sep:
isction of the deperator.

copdensate supply exceeds de-
4 (1 overflows into adjacent com-
M. ou of the storage tank where

steam from the 1250.psi 900-F toppin ,i,d boiler feedwater [s kept. A

Expansion ot Whiting, Indiana is marked by: €omprohongy

water troatment for high-makeup operation, extemsive req,:

power and process loads, overload pretection for topping unig,
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steam from the .inllhl pressure and tem-
Al

bine surfaces from feedwater chemi
Selection of o high enough initial op-
erating pressure permits generating the
peak electrical-energy demsnd even
during perlods of the lowest process-

L} ok st the deaeratoratorage
p of the topplng cy- cycla level down 10 400-pal 650.F . QEERIIO0-4A! W '
cle down to turbino-exhaust feve, takes  haust conditions. One of these !enut:. 1 acis 8 80 emergoncy sornge
care of inequalities in demands for a standhby; the second safoguards ateys

2L
steam and power. supply to refinery process (see “Ora L """ for the pressure-reducing valves

«lves. Reduction of pressure, in

steam needs. Boyond this base requt

ment, a surplus over present d id
should be bailt into the topping cycle to
meet fulure Joad growth,

-Our experlence dating back to 1928
indi the 1 of bulldingk
a surplus over and sbove present needs.
At thot time one of the earliest in.
durtrial applications of byprod en-
eration of power was made at Whiting
with a power station operating at 400-

For norma! ion two p load P: fons,” p 103) if s topplng)
0 A 4 the type usually employed In
ducing and 4 siations  surbing trips out QR o res off an objcctlonable
{ ditioni i A Each pressure-reducing and desuper,

- )L, expectally if they are close to the
.. 1iing stations. Today's vaives plus

belr piping lower this aolse level ap-
preclably. But there is siill a noise

75,000-1b-per-hr station operates first,
followed up by a second, a 300,000-1b-
per-hr unit that cuts in automatically
when tha smaller one reaches its Umit.

Two additional stations of 300,000 e 1
1b per hr can reduce this high initial iy Ryt pp be-to " MHIH 1RO B

beating s1ation consists of (1) a dig
phragm - operaied  pressore - reducing
valve of the pilot type (2) & steamjes
water-sproy nomle desuperheater,

Becauss thera aro so many pressuse-
reduciag stations .al the Whiting Re-
faery eny measures towsrd isolating
R ks aoise became desirable. All sations
5250 pii to 400, 400 to 100, and 100

psi and 650-F inltiol steam dit
Exhaust from turbine-generators wns -
delivered to the refinery for process
and power at 200 pai and approximstely
450 F. The quantity of steam re-
quired by the refinery producéd con.
siderably more byproduct power than
was needed at that time.

Refinery operations changs, however.
Over the years it became the practice
to replace uneconomical steam drives
with motar drives utilizing Inexpensive
byproduct electric energy. Process de-
sign chonges over this same period
further reduced refinery steam demands
per hareel of crude oil.

In fact, the tendency has been for
steam demand to stay statlc or possibly
incresse at 8 slight rate. Electric en-
ergy demand, on the other hand, has
increased at & high rato. Our former
surplus soon disappeared. It became
apparent that total byproduct power
avnilable at the then existing back.
pressure cycle would [all far short of
ultimate power demonds. All this back-
ground figured heavily in our selection
of initial steam conditions for our new
plant.

Steom Conditioning. Providing steam-
conditioning equipment, to reduce

100 (234}

10 psi—occupy a ‘scparste room
hove the roof gf the turbine room, iso-
Rlited from the boiler room by a solid
[Rbrick wall. An acoustic material dead-
s saund to contribute to the comfort
. who work in this space.
Foedwoter Traotment. With steam
t:foar pressure levels, 1250, 400, 100
lid 10 pai and mekeup appronching
190% for the 1250-pai boilers, water
Qrainent is an important phase of
4at operation. ‘
B:The treatment system is sot next to
LR power plalion and is laid out to per-
[elt. ultimate expansion to that of the
jaam-genersting capacity. At present
aJ censists of three li da sedi

1230 psi heoder 930F
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FIRING AISLE ARRANGEMENT of new duol-circulotion boilers. Eoch has its own

separate Stock, no oconomicer, and uses

dumping chemical charges from a plat-
form that connects with the storage
voom st ity floor level. Separatn tanks
mix lime and soda, phosphate and re-
tordant solutions. Each tank utﬂu its

o regenerative form of olr preheater

over 8 range of abom 120 to 180 F.

Water to the new power plant, Sta.
vion No. 3. flows through two 184n,
pipes to raw-water pumps in the pump
bay of the boiler room. It passes from
here through vent d on the

own agitator, ptop '
suction pump tank and chemical pump.

At

Canurals for all chemical prop: '3
and feeding mechanisms and pumps
mount on a central control board. The
same board holds oll flow and level
recorders, preasure goges and other in.
sttuments needed to contsol the entire
water-treating system.

Eoch sedi ion tank canm recireus

[0 tinks—one serves a3 o spare—ond
® phosphate sedimentarion tanks.
2<h pair of 1anks comprising & unit
'S 3 aet capacity of 80,000 ga) per hr.
j etenlion time runs 1% hr.

A 4700.0q-ft storage room sdincent

tion
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FLOW DIAGRAM, abave, thows arrangement of malor equl in new power plort
as wall as its relotion to existing steom-generating copocity and procest oo
Heort of tho expansion progrom is the new dual<irculation bollers, upper
They supply 1250-pti steem under [00% makeup conditions with [ittle blowdo?,
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ment chemicals in bags and bar-
l’- emical mixing and- proportion-
4 takes place in a room next 10 this

= e

1
]

y above grade elevation.
Treagement of these tanks permits

POWER o Awd I

late sludges from the sludge cone to
the top of the tank. This accclerates
precipitation. An ejector, o flowmeter
and n clear-water pump meke up the
recirculoting equipment. The ejector
and flowmeter are plsced close to the
wnk to reduco length of dudge pipes;
the clear-water pumps are in the mix-
ing Toom.

Raw - Water Cycle. Raw water pro-
scttles in \wo storage tanks, 50 x 50 fu.
Its incoming temperoture varies with

deserating heaters to spray heaters on
the sedi 1 t

capacity, water at 180 F entering the
vent condensers leoves ot 238 F. In the
sedimenintion tanks this temperature
rises to 240 F, corresponding to & 10-pai
exhaust-steam pressure.

Under emorgency conditions wih
raw water nt, 40 F entering the de-
aerator vent condensers, outlet lemper-
swure reaches 162 F. Full capacity of
tho treating tanks can be maintained
with raw.water inlet temperature as
fow as 90 F.

Steam for heating In treating tanks ;

comes from refinery exhaust-steam
malns and from continuous-blowdown
flash drums, Becouse many steam-
driven reciprocating engines opersto
throughout the refinery, exhaust {rom
these maing is kept out of the deserat.
ors. U inated steam for deaera.

the sesson and with process ch
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