PLANT LOCATION AND layout

THE LOCATION OF THE PLANT CAN HAVE A CRUCIAL
EFFECT ON THE PROFITABILITY OF A PROJECT, AND THE
SCOPE FOR FUTURE EXPANSION. MANY FACTORS MUST BE
CONSIDERED WHEN SELECTING A SUITABLE SITE, AND ONLY
A BRIEF REVIEW OF THE PRINCIPAL FACTORS WILL BE
GIVEN IN THIS SECTION. THE PRINCIPAL FACTORS TO BE
CONSIDERED ARE:

» LOCATION, WITH RESPECT TO THE MARKETING AREA.

RAW MATERIAL SUPPLY.
TRANSPORT FACILITIES.
AVAILABILITY OF LABOUR.
AVAILABILITY OF UTILITIES: WATER, FUEL, POWER.
AVAILABILITY OF SUITABLE LAND.
ENVIRONMENTAL IMPACT, AND EFFLUENT DISPOSAL.
LOCAL COMMUNITY CONSIDERATIONS.
CLIMATE.
POLITICAL STRATEGIC CONSIDERATIONS.
MARKETING AREA

FOR MATERIALS THAT ARE PRODUCED IN BULK
QUANTITIES: SUCH AS CEMENT, MINERAL ACIDS AND
FERTILIZERS, WHERE THE COST OF THE PRODUCT PER TON
IS RELATIVELY LOW AND THE COST OF TRANSPORT A
SIGNIFICANT FRACTION OF THE SALES PRICE, THE PLANT
SHOULD BE LOCATED CLOSE TO THE PRIMARY MARKET.
THIS CONSIDERATION WILL BE LESS IMPORTANT FOR LOW
VOLUME PRODUCTION, HIGH-PRICED PRODUCTS; SUCH AS
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PHARMACEUTICALS. IN AN INTERNATIONAL MARKET,
THERE MAY BE AN ADVANTAGE TO BE GAINED BY
LOCATING THE PLANT WITHIN AN AREA WITH
PREFERENTIAL TARIFF.

RAW MATERIALS

THE AVAILABILITY AND PRICE OF SUITABLE RAW
MATERIALS WILL OFTEN DETERMINE THE SITE LOCATION.
PLANTS PRODUCING BULK CHEMICALS ARE BEST LOCATED
CLOSE TO THE SOURCE OF THE MAJOR RAW MATERIAL,;
WHERE THISISALSO CLOSE TO THE MARKETING AREA.

TRANSPORT

THE TRANSPORT OF MATERIALS AND PRODUCTS TO
AND FROM PLANT  WILL BE AN OVERRIDING
CONSIDERATION IN SITE SELECTION.

IF PRACTICABLE, A SITE SHOULD BE SELECTED THAT IS
CLOSE AT LEAST TWO MAJOR FORMS OF TRANSPORT:
ROAD, RAIL, WATERWAY OR A SEAPORT. ROAD TRANSPORT
ISBEING INCREASINGLY USED, AND ISSUITABLE FOR LOCAL
DISTRIBUTION FROM A CENTRAL WAREHOUSE. RAIL
TRANSPORT WILL BE CHEAPER FOR THE LONG-DISTANCE
TRANSPORT OF BULK CHEMICALS.

AIR TRANSPORT IS CONVENIENT AND EFFICIENT FOR
THE MOVEMENT OF PERSONNEL AND ESSENTIAL
EQUIPMENT AND SUPPLIES, AND THE PROXIMITY OF THE
SITETO A MAJOR AIRPORT SHOULD BE CONSIDERED.



AVAILABILITY OF LABOUR

LABOUR WILL BE NEEDED FOR CONSTRUCTION OF THE
PLANT AND ITS OPERATION. SKILLED CONSTRUCTION
WORKERS WILL USUALLY BE BROUGHT IN FROM OUTSIDE
THE SITE, BUT THERE SHOULD BE AN ADEQUATE POOL OF
UNSKILLED LABOUR AVAILABLE LOCALLY; AND LABOUR
SUITABLE FOR TRAINING TO OPERATE THE PLANT. SKILLED
TRADESMEN WILL BE NEEDED FOR PLANT MAINTENANCE.
LOCAL TRADE UNION CUSTOMS AND RESTRICTIVE
PRACTICES WILL HAVE TO BE CONSDERED WHEN
ASSESSING THE AVAILABILITY AND SUITABILITY OF THE
LABOUR FOR RECRUITMENT AND TRAINING.

UTILITIES (SERVICES)

THE WORD “UTILITIES’ ISNOW GENERALLY USED FOR
THE ANCILLARY SERVICES NEEDED IN THE OPERATION OF
ANY PRODUCTION PROCESS, THESE SERVICES WILL
NORMALLY BE SUPPLIED FROM A CENTRAL FACILITY; AND
WILL INCLUDE:

. ELECTRICITY: - POWER REQUIRED FOR
ELECTROCHEMICAL PROCESSES, = MOTORS,
LIGHTINGS, AND GENERAL USE

. STEAM FOR PROCESS HEATING: - THE STEAMS
REQUIRED FOR THE PROCESS ARE GENERATED IN
THE TUBE BOILERSUSING MOST ECONOMIC FUEL.



COOLING WATER: - NATURAL AND FORCED DRAFT
COOLING TOWERS ARE GENERALLY USED TO
PROVIDE THE COOLING WATER REQUIRED ON
SITE.

WATER FOR GENERAL USE: - THE WATER
REQUIRED FOR THE GENERAL PURPOSE WILL BE
TAKEN FROM LOCAL WATER SUPPLIES LIKE
RIVERS, LAKES AND SEAS. BECAUSE OF THIS
REASON ALL THE PLANTS LOCATED ON THE
BANKS OF RIVER.

DEMATERIALIZED WATER: - DEMATERIALIZED
WATER, FROM WHICH ALL THE MINERALS HAVE
BEEN REMOVED BY ION-EXCHANGE IS USED
WHERE PURE WATER IS NEEDED FOR THE
PROCESSUSE, IN BOILER FEED WATER.
REFRIGERATION: - REFRIGERATION IS NEEDED
FOR THE PROCESSES, WHICH REQUIRE
TEMPERATURES BELOW THAT ARE PROVIDED BY
THE COOLING WATER.

INERT-GAS SUPPLIES.

COMPRESSED AIR: - IN AN ETHYLENE OXIDE
PLANT COMPRESSED AIR IS ONE OF THE RAW
MATERIALS. IT IS ALSO NEEDED FOR PNEUMATIC
CONTROLLERSETC.

EFFLUENT DISPOSAL FACILITIES: - FACILITIES
MUST BE PROVIDED FOR THE EFFECTIVE



DISPOSAL OF THE EFFLUENT WITHOUT ANY
PUBLIC NUISANCE.

ENVIRONMENTAL IMPACT, AND EFFLUENT DISPOSAL

ALL INDUSTRIAL PROCESSES PRODUCE WASTE
PRODUCTS, AND FULL CONSIDERATION MUST BE GIVEN TO
THE DIFFICULTIES AND COAT OF THEIR DISPOSAL. THE
DISPOSAL OF TOXIC AND HARMFUL EFFLUENTS WILL BE
COVERED BY LOCAL REGULATIONS, AND THE APPROPRIATE
AUTHORITIES MUST BE CONSULTED DURING THE INITIAL
SITE SURVEY TO DETERMINE THE STANDARDS THAT MUST
BE MET.

LOCAL COMMUNITY CONSIDERATIONS

THE PROPOSED PLANT MUST FIT IN WITH AND BE
ACCEPTABLE TO THE LOCAL COMMUNITY. FULL
CONSIDERATION MUST BE GIVEN TO THE SAFE LOCATION
OF THE PLANT SO THAT IT DOESNOT IMPOSE A SIGNIFICANT
ADDITIONAL RISK TO THE COMMUNITY.
LAND (SITE CONSIDERATIONS)

SUFFICIENT SUITABLE LAND MUST BE AVAILABLE FOR
THE PROPOSED PLANT AND FUTURE EXPANSION. THE LAND
SHOULD BE IDEALLY FLAT, WELL DRAINED AND HAVE
LOAD-BEARING CHARACTERISTICS. A FULL SITE
EVALUATION SHOULD BE MADE TO DETERMINE THE NEED
FOR PILING OR OTHER FOUNDATIONS.



CLIMATE

ADVERSE CLIMATIC CONDITIONS AT SITE WILL
INCREASE COSTS. ABNORMALLY LOW TEMPERATURESWILL
REQUIRE THE PROVISION OF ADDITIONAL INSULATION AND
SPECIAL HEATING FOR EQUIPMENT AND PIPING. STRONGER
LOCATIONS WILL BE NEEDED AT LOCATIONS SUBJECT TO
HIGH WIND LOADS OR EARTHQUAKES.

POLITICAL AND STRATEGIC CONSIDERATIONS

CAPITAL GRANTS, TAX CONCESSIONS, AND OTHER
INDUCEMENTS ARE OFTEN GIVEN BY GOVERNMENTS TO
DIRECT NEW INVESTMENT TO PREFERRED LOCATIONS;
SUCH AS AREAS OF HIGH UNEMPLOYMENT. THE
AVAILABILITY OF SUCH GRANTS CAN BE THE OVERRIDING
CONSIDERATION IN SITE SELECTION.

PLANT LAY OUT

The economic construction and efficient operation of a process unit
will depend on how well the plant and equipment specified on the
process flow sheet islaid out. The principal factors are considered are:

» Economic consider ations: construction and oper ating costs.

» The process requirements.

» Convenience of operation.

» Convenience of maintenance.

» Safety.

» Future expansion.



» Modular construction.
Costs
The cost of construction can be minimized by adopting a layout
that gives the shortest run of connecting pipe between equipment, and
at least amount of structural steel work. However, this will not

necessarily be the best arrangement for operation and maintenance.

Process requirements

An example of the need to take into account process consideration
Is the need to elevate the base of columns to provide the necessary net
positive suction head to a pump or the operating head for a

thermosyphon rebailer.

Operations

Equipment that needs to have frequent attention should be
located convenient to the control room. Valves, sample points, and
instruments should be located at convenient positions and heights.
Sufficient working space and headroom must be provided to allow easy

access to equipment.

M aintenance

Heat exchangers need to be sited so that the tube bundles can be
easily withdrawn for cleaning and tube replacement. Vessels that
require frequent replacement of catalyst or packing should be located

on the out side of buildings. Equipment that requires dismantling for



maintenance, such as compressors and large pumps, should be places

under cover.

Safety

Blast walls may be needed to isolate potentially hazardous
equipment, and confine the effects of an explosion.

At least two escape routes for operators must be provided from

each level in process buildings.

Plant expansion

Equipment should be located so that it can be conveniently tied in
with any future expansion of the process.

Space should be left on pipe alleys for future needs, and service

pipes over-sized to allow for future requirements.

Modular construction
In recent years there has been a move to assemble sections of

plant at the plant manufacturer’s site. These modules will include the
equipment, structural steel, piping and instrumentation. The modules
are then transported to the plant site, by road or sea. The advantages of
modular construction are:

» Improved quality control.

» Reduced construction cost.

» Lessneed for skilled labour on site.

Some of the disadvantages ar €



» Higher design costs & more structural steel work.
» More flanged constructions & Possible problems with assembly,

on site.

THE PLANT LAYOUT KEYWORDS

Raw material Storage
Product Storage

Process Site

Laboratories

Workshop

Canteen & Change house
Fire Brigade

Central Control Room
Security office
10.Administrative Building
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11.Site for Expansion Project.

12.Effluent treatment plant

13.Power house

14.Emergency water storage

15.Plant utilities

A detailed plant layout is drawn and submitted with this thesis report. This
plant layout is just a reference plant layout. There may be alot of changesin

actual plant layout.



