HOW TO ORGANIZE YOUR NEW POWER PLANT -1

313 Items to Follow Up in
Designing a New Plant

First installment of a practical series on selecting, design-

ing, constructing, starting, operating and maintaining modern

electric-genarating stations to give most economical service
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» Tuc ocsich of each power plam
grows out of a scries of compromises.
Adjustments must be made sccording
to the location, climate, usable space,
fuel, equipment avallability and price.
Ideas of hoth designer and owaer In-
fluence plant arrengement, equipment
selected and the bullding. These com.
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by long experience 1o include desirabl

|‘Dollgn Considerations

1o site ores for present and future expension,
1e water supply for present and future needs.
ot shove flood level or prolected against high water,
oriented for best railroad, iransmission-line npproach.
¢ for fatare expansion considered in plant genersl design,
fyrore fuel chenges considered in plant design.

4 ! el cost and ability, load-facter varistion, mskeup-water
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Elevated-tank level indicstor visible from plomi.

High- and low-level alarms for clevated 1onk.

Allitude valvo for clovated lank.

Elevated-tank overflow piped so tank may be overflowed con-
tinuously during winter.

Sarvice-water puinp head ot full load only slightly above clor
vated-tank static head.

Water meters ahead of zoolite softeners. |

Check walve to prevent hot water reaching seolite material.
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apersting prevalling

K poosing equipment and sieam conditlons.

k jikes, urbine, electrical operating levels on ssme foor.
::( venient passageway beiween maln operaling areas.
W iequate room for I I around equl

samples of water obtsined at earliest dste.

i installed {nitially with
provision for later amplification if n:ed‘d.
Minimum chlorination equipment.
Watert "

Aycadways accommodate large traller trucks in reaching tur.
ineroom crane.
pment numbering system agreed on and used in design.
malntenance instructions, parts lists made svailable
erionne] before plant sta
nd meeling aress.
¥5ite supply of drinking water throughout plant,
dequate, convenient space for shop and maintenance nceds.
4 end ohelving layoul built befére plant stasts,
aAl équipment spsro parts to be delivered before plant starts.
-

- b.(andllng, Storage ond Proparation

Mi0tips on low points of -gas lincs.

features of plant design. As the design
progreases a periodic review of the
plana, using the check list and o list of
special features as guides, will show

prevent interlerences of equipment Y
the field. As prints reach the plant aader
construclion, the;

for interference

11

whether items are being satisf. Hly
taken care of. Those thai ore not should
be studied to arrive at the best possible
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desirable from an operating, mainte
nance or testing standpoint.,

The person responsible for starting
ond testing the new plant should, it
poasible, have the opportunity to review
the plans as they progreas, tHie may save
considerable 1ime and expense by (1)
suggesting changes to mnke operstion
simpler, saler or mors economical, and
(2) checking to see that test points nnd
instruments are properly located and
avallable.

Even more important, those who are
to supervise operation and maintenance
should review and eritcize the ‘plans os
they become avnilable, and are revised.

This should keep everyone satisfied and

happy with the setup in years lo come.

Local conditions and proctices, of
likes and dislikes, may indicate the de-
sirability of altering plant design in
greater or lesser degree (rom usual or-
rangements. A list of special features
desired should be prepared. After
checking on the costs involved, and
discussion and spproval by all interested
pariies, these odditions should be in-
corporated in the design.

Check list onn pp 79-81 las slown
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This list will not replace capable de-
sign knowledge and experlence, but it
can help considerably in insuring thet
items are nol overlooked. Incorporation
of these ftlems Into the design ot the
carliest possible point saves consider.
able lime and expense in getting the
plant into operation. Representatives
from the owner's engincering or oper.
ating organization should bo designated
to follow design closely. They should
carefully serutinize purchase arders and
design prints to check on the various
features belore nctusl construction goes
ton {ar to allow changes.

Modols buili prior to construction are
often used to nssure 1! y_ ap:

be resp

Last-minute field changes cause deliif

and expense, and at times other usfore

seen complications. R
Specification preparation is one ol

many Important services rendered bR

designers and consultants, Specifien

for equipment and building miy b

quite P req
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g app ordered for early delivery.
Ampls space for water apparatus storage and use.

Provide for convenlent truck, rellroad delivery of chemicals.
Ample space for dry storage of chemicals.

Platforms or holsts for casy chemical handling.

Hosa connsction, flcor sumps to clesn chemical use aress.
Zeolite materisl suitable lor incoming water condition.
Chemical fsed tank, pumps 1o supply chemicals 10 boller or
hoiler feedwater.

Phosphate {eed direct to boiler drums,

Safe handling, good distribution by scid feed system.

Cage boards or scales to show condensate storsge-tank con-
tants in thoussnds of pounds.

Cooling coils and Iayout for steam and hot-water samples.

tati

Lp lines run level In solid ground. or sre
grded and drained to avold pockets cutting off ges fAow,
sMain gasline shutoff valve on oulside of boilerhouse.
Cige line for incoming gss-pressure run to contro} room.
Means for ding gas flow, 2 specific gravity,
Bio provided by gas supplier or in plant design.

l.capscity regulstor for gas supply ot light loads.

ne to heat regulstars 1f pressure drop is more ‘than 5:i,
Feeder line for gas regulator runs downstream to give steady
pressure 8t most essentis! point.
Brpass valve sround gas-control v

o
Cescontrol valve and main bypass opcrable from conirol

bypass valve around gas-control valve operable from
far lighting ofl.
Buarner header of ample sire 1o seduce veloeity eflects.
c oth ends of burner supply header vented. :
Test pressure taps st hesder Inlet, both ends of header and
‘nlet to individusl bumers.

'Qﬂuhk heaters of smple »ize whth unrestricted flow areas, -
0 teall Ted

experience to prep! tisf y ones
Preliminary specifications are ussfly
revised to describe more exactly the usk
to he eventually purchased. The re
form usually is included as part of
purch giving inl
an detoils of equipment design and
formance. A complete set of pu
orders and specifications hould bed!
able to the testing craws and opersiif
for their information.

F

P and ad P g on
malintenance clearances. While the cost
of model construction may scem rather
largo, it usually runs much less than one
percent of total plant cost. Without first
checking in model form, more thon this
smount may be spent in redesigning
and making ficld changes to correct un-
foreszen conflicts of piping. ducts, and
building stee).

Even with o model, closest coopera-
tion beiween structural, mechanical, and

orders should specily 1By
the manufacturer furnish an adeqoi’g
number of instruction books and @
struction prints, These should be ©4°
available 10 aperators and repairmen ™
sponsible for the machines. Where ¢
manufacturer is to supply =
vice or Instructlon, the detalls

should ba Included in the order-

The form and legal provisions f (

payment, delivery, guarontces, l"-ld'“ i
be carefully worded, and shod
prepared by an experienced pul

tater heating lines for oil lines in cold climates.
Means for gaging storaga snd oil tanks,
‘Feeilitles for unloading dsily Tulload fuel In 8 hours.
y s lor moving oil and coal cars.

&“llal trackage’ reduces inlerferenco from unloaded cars.

<anomical arrangements lor moving fuel to or from storags.
Adequate area for present and luture coal storage.

Con) preparation and handling arranged for minimom dust.
Fa,ll: supply, handling, milling equipment interlocked for
aalety,

bunker ond chutes arranged for lree flow of wet coal,
» ﬂf and polverlzer capucity 10 handle maximum wet, hard
fﬂl . .
Pelverired fuel piping for good distsibution and minimum
oul.

Space and ilyoul for {uel sampling, preparation, testing.

" and Water Treotment
p wells far apart, minimiting water 1sble drawilown,

f‘uzrdeplh goge lines for wells.

Supports for discherge lincs near pumps.

Setlin n lovel control for at lteamt one pnmp.
es in settling basin,
or drainlng and cleaning settling basin.

\Panp outlet from setiling basin sct few inches above boltom.

" Log boom et intske to keep (oating trash sway.

g-Water System

Intske equip ol fals or finish.
Troveling screens and auxiliarles installead where needed.
Ample screen ares, screens in series for dirty water.

Means for salely cleaning and washing screens.

Neceasary equipment for screen holsting.

Stop logs or other method for complete rapld unwaiering of
eirculating-water tunnels.

Intake screens and racks removable for repalr and inspoctlon.
Screen chamber and elrculating-watcr tunncls avoid sudden
turns to minimize eddies, .
Pump suction pipes carried falrly close to tunnel botiom.
Cireul, pump- fon piplng d to svold alr pockets,
spins or uneven distributlon to pump inlet,

Clroulsting pumps to be sell-priming where feasible. .
Motor-operated or butterfly valves for pump, condenser piping.
Rubber expansion jolata for pipe and condenser expsnsion.
Check valve or other means to prevent pump reverssl with
cooling tower or parallel pump Installstion.

Cooling tower separated 1o minlmize recirculation,

Tower location minimizes trafic, plant hazarde from fog,
spray.

Towers have best aspect to warm-westher winda

Tower approach and wster capacity slecd with condenser for
best over-all economy. .

Tower makeup inlel where cool Incoming water does most
eed, -

'.l'cver blowdown casily obssrved, measured by wair.

Tower overflow ad size Ipboni
Convenient method for reguleting water to tower sections.

Tower basin volume equals 8 10 12 hr normal evaporation.

Tower basin sloped to drein to clean-out sump for easy drain.
age and cleaning.

Tower basin
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Condonser and Auxiliaries
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Most economical condenser design for water supply available.
Cond: tubes d to avoid subcooling of cond
Divided waterbot or backwashing method if needed.

Reom for condenser tube removal. .

Means for handling waterbox covers.

Waterboxes without sir poekets or turhulence-producing cor-
ners.

Waterbox drain valves adequate In size.




