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ONIT &1 - STEAM AND POWER GEMERATION

The majority of the steam used to generate electric power. provide mechanical
drive, and process beating is generated by recovery of process beat in the gasi~
synthesis and refining sreas, with a ssaller portion of the heating needs supplied
by one of the Rectisol plant off-gas streams. The gas+fired boiler plast aiso

has the cepacity to produce high-pressure steam necessary for initial plant
startup operations by burning either LPG or natural gas. Subseguent startups may
be elfected by bwrning methanel frow the stordge areas. Three 50 percent cspacity
boilers are supplied to permit operatiop at full capacity wdien one boiler is out
of service for muitbtensoace.

Electric power is generated by a condensing stemm turbine generator ses. 65 M0

iz supplied and comsumed internally with po impiort or export of electric power. -
To ensure protection agxinst shutdown caused by eguipment failure, a 1oopercent
capacity spare steam turbine generator set is provided.

Block Flow Disgram 4-009 depicts the major users and producers of steam throughout
the plant. Steam is provided dt four levels: 1500 psig, 600 psig, 100 psig, and °
50 psig. Interconnecting letdoun lines, with automatic letdoum valves and desuper-
beaters are provided beitween steam headers of soccessive levels. These devices
provide a meens of controlling the preéssure levels and trancfey stesm o louwer
levels on demand. An excess steam condenser is installed s¢ that excess 50 psig
steau does not have to be vented during startup or any occasiopal wmser._

High~prasaure stepm is used 1o supply compression power requirements in the air
separarion unit and is used in the turbogenerator. 7The turhines exhaust +o
2«1/2 inch Hg vaciumm creatad by conventional sultistage sjector systems. Extrac-
tion of steam frow the turbogenerator at 600 psig supplies the intermediate
pressure level steam demands.

intermediate pressure steam supplies power requirements for the package boiler
fans, the refrigerstion unit compressors, and the methanol syathesis unit recycle
CORPressors. Back-pressure steam from the beoiler-fan twrbines and extraction
stean from the refrigeration compressor turbines sopply additional 100 psig steam
to the medivm—pressure level,
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PHIT 81 - UTTILITIES
Various utility systems are required to produce a self-supporting facility.
These systems are deseribed in the following subunits.

Description
Raw Water Storage and Filtr&tion
BFW Preparation
Cooling Water, Systen
ttility and Potable Water Systems
Fire Water System
Plant and Instrument Air and Inert Gas Systems
Flare System
Storm Water Celleetion
Oily Water Treatwent
Sanitary Treatmant

Raw Water Storage and Filtration
Raw water, free from sadiment, is assumed to be available for plant use. The
water management scheme is dapicted inm Block Flow Diagram 4-010.

The calculated water use rate under expected comditions results when. tmaximmm
reuse of water is achieved. Consumption in summer monthis might exvesd the calcu-
lated average coensumption due to increased concentration of dissoived salts in
the raw water,

Water is assumed to be received in a pipeline. This water is first sent te
storage. The storage capacity is adeguate to supply one day's mazimmm. plant
usage. This reserveoir protects against brief interroptions of raw water supply
anct praviciex water supply for fire fightirg purposes.
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Water is pumped fram the reservoir through granular-media filters for removal of
small amoumts of sediment as pretrearment for the boiler feedwater makeup. Back-
wash is sent to the cooling tower systems

Boijer Feedwater Preparation

A boiler feeduater treating scheme has best provided which will minimize the
effluent and vhich will produce high-purity vater required for 1500 psig steam
genueration. The selecied scheme involves the use of reverse ossosis (R0) as an
initial treating step followed by a polishing unit employing cenventional mixed-bed
ion exchange methods. The reverse osmwosis section rejects about 95 percent of

the dissclved solids and the ion exchangs slisiinatas the remairing solids. At

the sume time, the guantity of caustic soda and sulfuric acid used for resin
regeneration is redaced to a fraction of that needed for a straight jon-exchsnge
system. This decrease resuits in a substantial reducticn in the amomt of soluble
salts in the dmmineralizer regeneration vaste Stream. Water from-raw water
storage and filtratioh is first filtered in a micren Eilter to remove fina?

traces of suspended molids and is then sent 1o the reverse gsmosis upit. At the
eperating pressure of 400 to 600 psig, the water molecules pass through the
mepbrane while the larger sized ions, the dissolved salts, are for the most part
rejected. The membrane permeate, containing very low ¢oncentrations of total-
dissolved solids, is then purified in the mived-bed dsmineralizer to approximately
one micrombho specific conductance. The demineratized water is deliversd to
storage and deaaration.

The reverse ommosis cenmtratgdis zent to the cooling tower systems. Wastes
from the demineralizer are sent to aqueous disposal, while backwash and rinse
streams are recycied to the primary reverse osmesis unit.

This urit provides cooling water for process heat rejection, condensation of
Stean from turbines and cooling of mechanical equipment. Two cooling-water
systems are provided. The first system serves the utility and off-site areas and
the air separation uait and is free from oil contamination. Only cil-free raw
water and some treated process agueous effluent are acceptable as makeup water.
Water is concentrated about seven times ip this tower. IThe otber coolingewater
system providas cooling water for the process users thromghout the plant. This
process cooling tower system, which may be oily contaminated, receives blowdowm
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from:the utility cooling tower system
fﬂ.ter backwnsh; revers& osncss:.

use a8 -uti-lity.,:air. | 2000, SCEM o8
instrument air. Standby

sojvent stm.pping and. purg:.ng ;process 'equzpnan ’pmr'-':to aihtenance:
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Nitrogen from the cold box ip the oxygen plant is at essantially atmospheric
pressure and is compressed to 10 psig and 3 sajor portion is used in the Rectiscl
unit for stripping. A portion is further ccapressed to 700 psig and fed into the
intermediate pressure nitrogen receiver designed for a five-mipute surge volume.

Flare System
A relief system is provided to protect the process equipment from overpressure in
confsemance with accepted practice. Relief linex will carry away process fluids

in case of release. Separator drums are provided at the: hase of sach stack to
capture liquids. Molecular seals are provided in «ach stack lo-preévent air
intrusion into the relief svotem.

Stormp Water Collection

Storm water from the process and methenol tankage area iz directed in underground
stomy sewers to the forebay of the storm water holding basin. After the initial
period in a rainstorm, the normal practice would be to divert storm water directly
to the pain basin. UOtility waste waters tused for such purposes as hosedowns,

etc. ave also directed to the forebay of the holding basin. Storm water collected
from areag of the plant where contaminaticn will not occur flows directly to the
holding basin.

Oily Hater Treataent

Contaminated water from the storm basin forebay is treated in this unit for oil
removal and is then filtered in 3 deep-bed filtration unit. Effluent water is
ther used as oakeup to the cooling-water system.

Sanitary Treatment

Sanitary sewage is treated in & packaged unit which employs extended aeration
with & tertiary filter. Effluent from this unit is combined in a collection pit
with boiler blowdown and iz then pusped to the zoftening unit in the cooling-warter
system.

Table S-1 summarizes utility production and consumption for the plant.
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NIT 91 ~ OFF-SITES

Various systems and services in the off-sites are described in the following
subunits.

Electrical Systams

The complete electrical system provides a two bus arrangesent for continuity,
economy and reliazbility of service. The 13.8 kV generated voltage is stapped to
a nominal 62 kV in an outdoor switchyard and utilired directiy for in-plant
distribution and transmission. At the area substations 69 kV is transformed to
lower voltages. Uninterrvptible power system imits shall be employed for all
critical instruments and cogtrol. Thé units consist of a rectifier, battery
charger, and a static inverter. ZEmergency genesrators ave provided for standby
power and will be driven by steam or intsroal coibustion units. ¥Hotors are rated
as follows:

Size _Rating _

above 5000 hp 13.2 kv, 3 phase
Bbove 200 hp to 5000 hp 400C v, 3 phase
Above 1 hp to 200 hp 460 ¥, 3 phase
Below 1 hp 120 v, 1 phase

Interconnecting Piping

&1l major process and utility lines are to be carried on overhbead pipeways or
sleeperways. FPipeway supports are to bz constructed of structural steel with
fireprocfing, where required. Slespers will be constructed of reinforced concrete.
An overhead clearance of 21 feet above primary aceess roads and 10 feet over
secondary access roads will be maintained. 7The interconnecting piring design
would reflect piping flegibiiity analyses for the most severs temperature
conditions,

Site Freparation
For the conceptual design of the plant the following soil conditions have been

assumed:

™ The =ite iz ¢lear and level

543



e Snread foundatiors located approximately 4 feet below grade are
suitable for 3000 lhs/£r? net soil bearing under cperating
conditions

[ No piling is required, no blasting is required

* There are no hidden undergroumd voids that must be locaved and
£illed

Hative emrevated 204ils will be: available for compacted £ill on
underground installations, paving. apd: roads

] The frost line is 3 feet below grade

L1

¢  The vater table iz below all required: excavations, especially
Jined ponds, and no dewvatering is regaired

Perimeter Fencing

The plant will be encloxed at the perimeter with an eight-foot high chain link
fence topped with Veshaped extengion arms. Each arm-will support thiresd strands
of barbed wire., Gates will ke provided &t plant entrances.

Roads and Paricing Areas

A public road is assomed to exist adjacent to the main. entramce of the plant, so
to resist RS20 vbeel loading. The plant roads will havé a twenty-foot riding
surface with five-foot shoulders. 3 twelve-inch base course thirty<foot wide
wvill be provided over twelve inches of compacted subgrade. The riding surface
wil} be paved with three inches of asphalt, and the shniilders will not be paved.
The parking aress will have a similar subbase but only two inchbes of asphalr.

Naintenance Equipment
A lump s allowance for maintenance equipment is included in thix estimate.
Thix allovance was besed on Floor in-house data collected from similar projects.

It ixs intended thar this allowance would cover such equipment as hand teols,
lathes, welding machines, grinders, boripg mills, power saws. shapers and drill
presses,

Laboratory Equipment
A lump suom allowance for Jaboratory equipment is alse inclnded in this estinate.
Zhe amount of this allovance alxo comes frem Fluor's cost data bank. There will
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quality control. Equipment would be provided $o perform all the pecessary labora-
tory tests_

¥obile t
An allowance for mobile eguipment is included in this estimate. This allowance
is based on the wobile equipment costs frow previous projects of comparable size.

Fire Protection Ecquipment

An allowance for fire protection eguipment is included in thic estimate. This
equipment is in addition to the fire water system described under Utilities. The
following items are considered in the allowance:

- Fire equipment wvehicles
- Fire trucks

- Hose carts, hose sheds, ladders, and firehouse eguipment

and F i LD

Buildings provided include adeinistration building, contral house, operator
shelpers, switch gear housing, lsboratory, change house, cafeteria, first aid
building, fire stavion. guard house, warebouse, and maintenance bujlding.

The commercial plant would be provided with a complete in-plant telephone system
connecting all processing units with the main control houze and other principal
buildings. The system would be a multichannel unit complete with all wiring and
copduit suitable for the wnit area electrical classificatien and weither. The
systen would be connectss, by a central switchboard to the outside-cf-plant tele-
phone system serving the area. A plant audio paging system would be provided
with on—shift access from the main gate guard shelver and Shift Superintendent
office which wonld be located at the pain contrel house.

Railroads

Rail loading and mnicading farilities will be provided. Included in the estimate
are track, switches and bumpers. The ‘esign of the rail spurs and sidings will

be in accordimce with the standards of the local rallroad cospany. It is assumed
+his locsl rail coxpany will provide the railread tracks immediately adjacent to
the plant sits. The rail facilities are located vo allow efficient mmlcading of
coal and mupplies and loadiny of the prodncts.

555



