CLEAN LINES, modern look of todoy's power stations, oven
the smallor ones like this 7500-kw Rocky Fard, Colo. plont,
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_reflect sound enginaering. But here's o plea for the some
attention to detoll for tha station’s cooling-woter service

Bearings, Glandis': Need Clean Water Too

Station cooling-water services clog up from iron and solids

By PAUL SNYDER, Chief Engineer, Rocky Ford Mlant, Southeen Colorodo va;lr Co

P A3 MORE POWEA PLANTS go up in
semlarid regions, a rather specialized
water.conditioning problem for station
waler service i bound 10 crop up un.
less steps are taken at the design stage.
At least that was our experience in the

Rocky Ford, Colo. plant of the Southern |

Colorado Power Co after its 1951 stan,
" ‘Here, we'd put in a 100,000-1b.per-hr
600-paig 825-F-totel-temperature steam
generstor to supply a.7500-kw ateam.
turbine-driven generstor. Makeup water
for ‘cooling  tower, boiler and sll station
service-cooling needs came from 1wo
900-ft-deep wells. These wells flow
freely at about 10 gpm. So we set the
pumps at 250 ft, and the two wells de-
liver 150 gpm.
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This wolt water ghows a total hard-
ness of 52 ppm as CaCO,, o caleium
hardness of 18 ppm, s magnesium hard-
ness of 34 ppm, a zero phenolphthelein
alkalinity and 208.ppm methyl-orange
alkalinity, all expressed as CaCO,.
Chlorides, a3 NaCl, run 36 ppm; sul-
fntes, as N2,SO,, 667 ppm; silica, as
Si0, 11 ppm; phosphates show ¢ ppm
as PO,." Total iron anslyzes: 6.9 ppm,
u"Fa'.' cathbon dioxide, 346 ppmy am-
monia, 83 NH,, 2.0 ppm; sulfide, as H.S.
L1 .ppm; pH measures 7.0

We started the plant off with a 4—m
standby connection to the city-water
supply, which carries a total hardness
of 250 ppm, ss CaCO,, in summer, and
600 ppm in winler,
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When well water is released to at-
mospheric pressure much of the carbon
dioxide and hydrogen sulfide escape, so

dissolved iron drops out of solution. .
.This chain of reactions takes place es

pecially where flow is nat wrhulent. -

* Our external water-conditioning sys-
tem, employing one of the new synthetic
zeolites, does an excellent job' of remov-
ing total-hardness; iron and ammonia.

One thing we did find, though: To ger-

rid of smmonia, we had to recharge the

wolite ahout three times as often as we'

would® have for ‘hardness sals slone.
But our atation cooling-water supply
was a different story.

Flow rates 10 our water-cooled bear,
ings, alr-compressor jackets and boliler-

POWER

Tw water.jackets,
. water.jackets and the boiler-feed pump's
. Slond-jackets hack to their stort-up eon-

AIR-COMPRESSOR jackets, as well o3

ed pump's gland-jackets ron very low
nd quiet, As a direct result, iron, drop-
8 out of selution lrcm the well water,

pump glond-jockets ond
bearings, ron hot Irom badly elogged woter service, below

7 generol station.service cooling needs, con become o aerv.

MUD IRON ond Insoluble scale in row woter, normolly lopmd ice problem In the supply system, eipecially in semiorid re-
glons where the cooling duty runs much heavier ond longer

. ditions, we cleaned lllem one at a time
with Inhibited muristic acid,

Then' we put s’ lpecu] copper-core
i led radlnlorl, 1op right photo,

cooled parts, filled them up-from one-
half 10 two-thirds of their volume within

| .8 single year,.pholos.sbove. .

We knew the answer, and so llnrlcd

the engineering and investigation of an
: seralor, {ollowed by the cold-lime soften-

ing process for complete station satis.

* faction, Bul, in the mesntime, we had
*. % major problem on our hands.

. To get the induced-dralt fan's beurmg

7.8 it neared. fe. in
. the connecting plplnga or lho water

“side woll. This
'numda-ni\' mlnke Om:e in place, we
“tied these
" eooling- wnler congections by 1%4.in.

'8 1t abové each air compressor and In-

duced-draft fan .bearing near the out-
y, each fan has an

.

SPECIAL copper-cors fon-cooled radiotors remove heat, picked
up by cooling woter in comprestor jackots and fon beorings

of cach radiator switch the fans on and
oft as circulating-water temperature
requires,

The boiler-feed pump’s packing
glands now draw their cooling-water
supply through onesinch copper piping
that taps into the condenser-hotwell
pump header. Discharge goes into the
stream just ahead of the

te into the 's

pipe and hose Bilings. Piping was laid

‘out to give maximum circulatlon by
‘therma).siphon alone. Tho formér cool-

ing-water aupply wos cut off and con.
dennte was pul in the loop with 500 cc
cust inhibi

the air p 'y

R LAY

addtd ‘Makeup s ni.
Mercoid oquastats- in the lop-hun_k
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low-pressure extraciion healer. An auto-
matic throttling valve on.the hotwell
level gives enough pressure differentisl
{or circulation through the glands.
With these changes we dropped our
station water-cooling needs from 26 gpm
to.114 gpm. This last 14 gpm comes

- from chy wnler. which slso ﬂupphu the
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