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1.0

2.0

3.0

INTRODUCTION:

Rashtriya Chemicals & Fertilizers limited (RCF) hereinafter also referred to as “OWNER” is a public
sector undertaking involved in the manufacture and marketing of nitrogenous, phosphatic and
potassic fertilizers as well as a variety of industrial chemical products. The company has presently
two manufacturing units, one at Trombay and the other at Thal, both located in the state of
Maharashtra.Thal unit is one of the first Fertilizer Complex established to utilise the Bombay High
Off-shore Natural Gas. RCF Thal complex comprised of two trains of ammonia plant of 1750
MTPD capacity each i.e., Combined capacity of 3500 MTPD and three trains of urea plant of

combined capacity of 6060 MTPD along with all necessary utilities and infrastructure facilities.

RCF intends to reduce the colloidal silica of DM water at RCF Thal complex by installing Ultra-
Filtration unit and associated facilities. The Ultra-filtration unit is to be supplied by bidder on LSTK
basis.The present ITB specifies the requirement of Ultra-Filtration unit for reducing colloidal silica
of DM plant.

Projects & Development India Ltd. (PDIL) has been retained by RCF, Thalas Pre and Post Award
Project Management Consultancy services for execution of the installation of Ultra filtration Unit for

RCF Thalcomplex as detailed in subsequent sections of this NIT with single point responsibility.
PLANT LOCATION

The Thal Fertilizer Complex of RCF is located near the village Thal and Vaishet, about 25 km

south of Mumbai across the sea.

GENERAL DESCRIPTION OF PACKAGE:
Ultra Filtration system shall comprise of following items:
1. UF Feed pump: 4Nos. (3W+15S).
Basket Strainers: 4Nos. (3W+1S).
UF Skid: 4Nos. (3W+1S), Net output of DM water production shall be 600 m3/hr.
UF Backwash pump: 3Nos. (2W+1S).
UF CEB Tank: 1 No.
UF CEB pumps: 2Nos. (1W+1S).
UF CIP Tank: 1 No.
UF CIP pumps: 2Nos. (1W+1S).
Acid Bulk storage Tank for UF: 2 No. (capacity:20 MT each)
. Alkali Bulk storage Tank for UF: 2 No. (capacity:15 MT each)
. Sodium Hypochlorite bulk storage Tank for UF: 2 No. (capacity:20 MT)
. Acid Unloading/Transfer Pump: 2Nos. (1W+1S).
13. Alkali Unloading/Transfer Pump: 2Nos. (1IW+1S).
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14. Sodium Hypochlorite Unloading/Transfer Pump: 2Nos. (1W+1S).

15. Pumping & piping facilities from Neutralization pit up to B/L. (construction of
Neutralization pit shall be in RCF scope).

16. UF Outlet DM buffer storage tank: 1 No. (capacity: 100 m3)

17. DM buffer storage tank to DM storage tank pump: 4 Nos. (3W+ 1S)

18. Static mixer

19. Pre filters for CIP, backwash (1W+1S, each)

20. MCC for all the pumps / motors

21. PLC for automatic control of UF service / CIP / CEB cycles

Note: The process flow diagrams given in NIT are tentative. However, nos. of equipment

given in scope of work shall be final.

4.0 CONTRACTOR’S SCOPE OF WORK

The LSTK Bidder’'s scope of work shall include detailed design, engineering complete with all
equipment & accessories, procurement of complete materials & bought-out items whatever
deemed necessary for process, mechanical, electrical & instrumentation, analysers fabrication
at shop/site as required, loading, transportation, unloading & storage at site, assembly,
erection of mechanical, electrical & instrumentation system, inspection, testing, painting,
statutory approvals, calibration commissioning, trial runs and demonstration of guarantees, &
supply of complete package along with spares & maintenance works as a single point
responsibility Vendor(SPRYV) etc. In addition to this any items required shall be provided by the
bidder for meeting the guaranteed parameters and for safe, reliable trouble-free continuous
operation and maintenance required of the system. Training of owners personnel, trial runs
after commissioning and performance guarantee test run, guaranteeing and handing over to
the Client,all on turnkey basis, as per the Design Basis, Job Specifications, Standards, P&IDs,
PFDs, Data Sheets, Equipment List, Drawings, Test Certificates of Equipment, Instruments &
Machineries, Piping Materials, Vessels & others relevant items etc. as required & complete in
all respect.

The scope of supply will include the following items but not limited to 4 Nos.(3W+1S) UF unit
and associated facilities in line with NIT requirement items as listed belowincluding
Interconnecting piping, all fittings, mechanical valves, control valves, motors,MCC,cables,
supply of field and control room instrumentation etc. as required for completing the systemsas
per enquiry specifications. Any work not listed herein but is necessary for completion and

smooth, safe &trouble-free continuous operation and maintenance of the plants as well
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as those required as part of good engineering practices shall be deemed to be

included.

4.1 The Contractor’s scope of services shall include but not be limited to the following: -
4.1.1 Design and Engineering comprising preparation of the following documents:-

¢ Residual basic engineering design,

¢ PFD with major controls, material & energy balance,

o P&ID, Interlock and logic diagram with full description.

e Equipment and line list with sizes.

e Functional loop schematics, etc.
4.1.2 Detailed Engineering comprising of: -

e Process flow diagram,

¢ Plot plan development,

e All Layouts,

e General arrangement Drawings,

e Fabrication and assembly drawings, etc

e Procurement of material and bought outs items.

e Shop/Site fabrication and testing.

e Assembly of sub-assemblies.

e Stage wise inspection at shop.

e Customs clearances, if any.

¢ All type of Insulation, cladding, and painting of the plant.

e Supply & Transportation to site.

e Shop/Site fabrication and testing.

e Assembly of sub-assemblies.

e Stage wise inspection at shop.

¢ Unloading, prolong storage/preservation and security at site.

¢ Movement of material equipment, consumables etc at site.

e erection, installation, assembly, hook ups and field testing.

¢ Filling of lubricants, Oils, consumables, chemicals etc. (for first filling and replacement as

required before handing over to owner).
o Clear the work space of all construction aids debris etc. and provide a tidy work place
from pre-commissioning stage.

e Pre commissioning and commissioning.

Satisfactory performance guarantee tests at site.
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e Handing over of plant to the owner as per PDIL/Owner’s satisfaction.

o All statutory clearances and permits from local, statutory and other bodies such asStatic
and mobile pressure vessel rules, Labour Inspector, Electrical inspectoretc.

e 4 hard copies & 2 soft copies in pen drive shall be submitted as final documents by bidder.

e Contractor shall prepare a comprehensive equipment List showing all items classified on
the basis of each Process and utility unit. Equipment list shall also identify Equipment

requiring: -

Equipment list shall include the following against each item:-
% Equipment/item tag numbers,
< Description,
< Drawing number,
<& Vendor,
< Data sheet number,
«  Design flow, pressure and temperature,

% Special features if any, etc.

4.2 Temporary Construction Facilities:

The Bidder shall arrange following facilities at his own cost for Construction/Fabrication/Erection

purpose:

Vi,
Vii.

viii.

Construction power supply facilities: Construction power (3 phase, 415 Volt, AC) shall be
provided by owner at single point free of cost. Any further distribution shall be in bidder’'s
scope.

Construction Water Supply facilities: Construction water shall be supplied at one point at
site location free of cost, bidder to make arrangement for construction water supply from
given location pointto bidder plant battery limit.

Instrument Airshall be supplied at one point at sitelocation free of cost, bidder to make
arrangement for further distribution.

Construction sheds

Material storage

Construction offices

Temporary Communication facilities

Office furniture
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5.0

9)
h)

5.1

b)

c)

d)
e)

f)

g9)
h)

SCOPE OF SUPPLY
Contractor’s scope of supply shall include but not be limited to the following on turnkey
Basis: -
All equipment’s as per (Equipment / Packages list) of this NIT.
However, Contractor shall supply all the required equipment/ items as per BEDP to complete the
system in all respects.
All electrical, instrumentation and controls.
Isolation & Control valves (pneumatically operated)
All supports for equipment, piping, ducting, cable trays, etc.
Permanent shed for UF skids along with necessary provision of lifting.
Foundations and Foundation Bolts for all equipment and supports
First fill of all lubricants, chemicals(required for 15 days), hydraulic oils, and heat transfer
mediaand subsequent filling before handing over to Owner. Any special tools and tackles
required for operation and maintenance of the Plant and equipment.
Spares and consumables for start-up and commissioning.
Mandatory Spares
Spares list for 2 year's normal operation with itemized price with recommended Quantity to be

furnished.

Scope of Services

Detailed process design including preparation of PFD, P&ID, mass balance diagram, control and
logic diagram, interlock schemes, etc.

Detailed equipment layout, piping GAD & isometrics, battery limit hook ups and other works as
required.

Documentation & approvals including approvals from statutory authorities including those
required to be taken by Owner.

Procurement of raw materials, bought out components, fabrication and assembly at shop.
Inspection & testing, including third party inspection at shop, packing, forwarding & delivery to
site.

All piping works as per piping specification. All isolation valve at battery limit shall be in bidder's
scope.

Mechanical Completion.

Hydro testing, Pre-commissioning and reliability runs.

Commissioning and performance guarantee run and handing over.
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)

K)

Arrange all necessary instruments, tools/tackles required to aid pre-commissioning,
commissioning and performance guarantee tests.

All documents/drawings shall be submitted by the bidders as per documentation schedule.
Undertake a HAZOP study for the systemfrom experience competent 3™ party.Bidders to
incorporate all HAZOP study changes into their design and supply without any price and time

implication.

m) All incoming and outgoing utilities shall be provided with isolation valve along with companion

5.2

521

5.2.2

5.2.3

5.3

5.4

5.5

flanges gasket and bolting at the battery limit of the unit. All the utilities shall be supplied at
battery limit of the plant at a single point.
Operation supervisors and maintenance personnel shall be arranged by the bidder during

commissioning, trial and performance test runs.

MECHANICAL

STATIC
For Detailed Scope of work with respect of Static, refer attached
Document No.- PC-284/E-1/P-ll/Sec-3.2, Rev. 0

ROTARY
For Detailed Scope of work with respect of Rotary, refer attached
Document No. - PC-284/E-1/P-Il/Sec-3.3, Rev.0

PIPING
For Detailed Scope of work with respect of Piping,refer attached.
Document No.- PC-284/E-1/P-ll/Sec-3.4, Rev.0

ELECTRICAL
For Detailed Scope of work with respect of Electrical, refer attached.
Document No. - PC-284/E-1/P-Il/Sec-3.5, Rev.0

INSTRUMENTATION
For Detailed Scope of work with respect of Instrumentation, refer attached.
Document No. - PC-284/E-1/P-11/Sec-3.6, Rev.0

CIVIL

For Detailed Scope of work with respect of Civil, refer attached.
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Document No. - PC-284/E-1/P-Il/Sec-3.7, Rev.0

5.6 INSPECTION& TESTING REQUIREMENTS
For detail requirements of Inspection & Testing, please refer Technical Specifications of

individual discipline attached.

5.7 PROGRESS REPORTING:
Bidder shall submit monthly progress report and detailed project schedule to Owner
5.8 INTERCONNECTING PIPING:
Bidder shall provide block valve with spectacle blind for all inlet & outlet lines at the battery limit

for complete isolation.
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1.0

2.0

GENERAL DESCRIPTION OF PACKAGE
Ultra Filtration system shall comprise of items as mentioned in PC-284/P-II/SEC-1.0 (Scope of
Work):

UF OPERATIONAL PHILOSOPHY:

DM water shall be pumped from existing storage tank-1 (Dia- 18000 mm, height- 18000mm
capacity- 4580 m3) through UF feed pumps for the removal of colloidal silica. DM water will first
pass through basket strainers before feeding to UF skid. After basket strainers, DM water will be
treated in UF modules for removal of colloidal silica. DM water after removal of colloidal silica
shall be fed/ stored in another existing DM storage tank-2 (Dia- 18000 mm, height- 18000mm
capacity- 4580 m3). The pipeline new nozzle fabrication and tapping To and Fro existing storage
tanks-1 and 2 shall be in Contractor's scope. Contractor shall design pipelines, structural
supports, isolation valves according to required guaranteed flow, NPSH, discharge head,
minimum flow recirculation lines, etc.

Chemicals required for backwashing and CIP shall be unloaded in respective storage tanks from
road tankers. Chemicals from storage tanks shall be pumped to respective day tanks/CIP tanks
and subsequently in UF skid.

Backwash water shall be collected in underground neutralization pit. From pit, it will be pumped

to required destination.

DESIGN BASIS:
2.1 DESIGN CAPACITY

DM Water

Design Capacity 600 M3/hr. (Net output)

No of Skids 4 nos. (BW+1S) Each of output capacity
200 M3/hr

2.2 Ultra-Filtration (U.F.) Module

No. of Skid 4 Nos. (3W+1S)

Feed flow rate Bidder to decide

Permeate flow rate 200 m3/hr

Recovery 95 % (minimum)

Membrane Material PVDF/PES

a) Molecular Wt. Cut off value 10000 MWCO Daltons

b) Pore Size Bidder to furnish (micron)
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Net flux Rate

60 LMH (minimum)

Membrane flow mode/configuration from outside to inside/Inside to outside

Frontal pipes, valves,

Chlorine Resistance

manifolds SS 316L/CPVC/PP
Yes — pH 10.5

Feed water temperature range considered for the guaranteed outlet water quality 30

Deg Cto 45 Deg C

Inlet Line of UF Shall Be Provided With PRV (Pressure Relief Valve)

2.3 Basket Strainers/Auto Backwash Filter

Numbers
Mesh Size
MOC
Screen

2.4  UF Feed Pump
Numbers
Type
Capacity/Head

Type of lubrication

4 Nos. (3W+1S)
Bidder to decide
SS316L
SS316L

4 Nos. (3W+1S)
Horizontal Centrifugal Pump
Bidder to decide (m3/hr/MWC) considering discharge point

Self-lubrication

Type of shaft sealing — Mechanical seal

Casing mounting type: Centerline mounting.

Material of Construction:

i) Casing
i) Impeller
i) Shaft
2.5A) UF Backwash Pump

Numbers

Capacity/Head
Type

CF3M
CF3M
SS-316L

3 Nos. (2W+1S)
Bidder to decide (m3/hr/MWC)
Horizontal Centrifugal Pump

Type of shaft sealing — Mechanical seal

MOC

i) Casing
ii) Impeller
iii) Shaft

CF3M
CF3M
SS-316L

2.5B) UF Fast Flushing Pump (If required)

Numbers

3 Nos. (2W+1S)
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2.6

2.7

2.8

2.9

Capacity/Head
Type

Bidder to decide (m3/hr/MWC)

Horizontal Centrifugal Pump

Type of shaft sealing — Mechanical seal

MOC

i) Casing

i) Impeller

i) Shaft
UF-CEB Tank
Number

MOC
Capacity

UF-CEB Pumps
Numbers
Head/Capacity
Type

MOC

CIP Tank
Number
MOC
Capacity

CIP Pumps
Number

Head/Capacity
Type

CF3M
CF3M
SS-316L

1 No.
FRP
Bidder to decide

2 Nos. (1W+1S)

Bidder to furnish (MWC/m3/hr)
Positive Displacement

Casing: PFA

Diaphragm: PFA

1 No.
FRP
Bidder to decide

2 Nos. (IW+1S)
Bidder to furnish (MWC/m3/hr)
Horizontal Centrifugal Pump

Type of shaft sealing — Mechanical seal

MOC

All dosing/day Tanks shall be provided with agitator at the top for mixing.

Casing: PFA
Impeller: PFA
Shaft: SS-316L

MOC of agitator shaft & blade shall be SS316L.
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2.10 Acid Bulk Storage Tank for UF

Number 2 No.
MOC FRP with UV protection
Capacity 20 MT each

ACID dosing tanks are provided with fume ab

2.11 Alkali Bulk Storage Tank for UF

Number 2 No.
MOC FRP with UV protection
Capacity 15 MT each

sorber. (MOC: FRP)

NaOH dosing tanks are provided with CO2 breather and seal pot. (MOC: FRP)

2.12 Acid Unloading/ transfer Pump

Number 2 Nos. (1W+1S)

Capacity As per system requirement

Type: Horizontal centrifugal type.

MOC Casing: PFA lined
Impeller: PFA

Shaft: SS316L

Type of shaft sealing — Mechanical seal

2.13 Alkali Unloading/Transfer Pump

Number 2 Nos. (1W+1S)

Capacity As per system requirement

Type: Horizontal centrifugal type.

MOC Casing: PFA lined
Impeller: PFA

Shaft: SS316L

Type of shaft sealing — Mechanical seal

2.14 Sodium Hypochlorite Bulk Storage Tank for UF

Number 2 No.
MOC FRP with UV protection
Capacity 20 MT each

Tank shall be provided with fume absorber. (MOC: FRP)
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2.15 Sodium Hypochlorite Unloading/Transfer Pump

Number 2 Nos. (IW+1S)

Capacity As per system requirement

Type: Horizontal centrifugal type.

MOC Casing: PFA lined
Impeller: PFA

Shaft;: SS316L

Type of shaft sealing — Mechanical seal

2.16 Neutralization pit transfer pump

Number 2 Nos. (1W+15S)
Capacity As per system requirement
MOC Casing: CF3M
Impeller: CF3M
Shaft: SS316L
Type: Horizontal centrifugal type.

Type of shaft sealing — Mechanical seal
Suction head- Negative suction head-5m

Discharge head- 30m

2.17 DM Buffer storage Tank

Number 1 No.
MOC SS316L
Capacity 100 m3

2.18 DM buffer storage tank to DM storage tank pump: 4 Nos. (3W+ 1S)

Number 4 Nos. (3W+1S)
Capacity 200 M3/hr

MOC SS316

Head Bidder to Decide.
Casing CF3L

Impeller CF3L

Shaft SS316L

Type of Lubrication  Self Lubrication

Type of shaft sealing Mechanical seal
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2.19 A: Pre-Filter for CIP

Number 2 Nos. (1W+1S)
MOC SS316L
Pore size: (Bidder to decide)

B: Pre-Filter for Backwash

Number 2 Nos. (1W+1S)
MOC SS316L
Pore size: (Bidder to decide)

C: Pre-Filter for Fast flushing (If required)

Number 2 Nos. (IW+1S)
MOC SS316L
Pore size: (Bidder to decide)

All dosing/day Tanks shall be provided with agitator at the top for mixing.
MOC of agitator shaft & blade shall be SS316L.

2.20 Hazardous area classification
In general Area classification shall be in accordance with IS 5572 along with latest
update. Ultra-Filtration Unit is located in SAFE AREA i.e. Non Hazardous area,
however bidder to note that Area Classification class for instrumentation shall be as
per NIT.

2.21 SITE METEOROLOGICAL DATA

Site Location

Country India

State Maharashtra

Place Thal

Longitude 72°52' 00" E

Latitude 18°41' 52" N

Weather Conditions

Mid-October to March Mild cold (winter)

April to Mid-October Hot & humid (summer)
June to Mid-October Rainy (Monsoon)

Ambient conditions

Atmospheric Pressure, mbar
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2.22

Maximum 1007

Minimum 995

Rainfall, mm

Annual Rainfall 2500

Maximum Rainfall in 24 hrs 360

Design Rainfall Intensity for 1 hr duration, mm/hr 150
Temperature, °C

max °C 40

min °C 9

Design / Humidity

Winter % relative Min 50

Summer % relative Max100

Design Air Temperature (For electrical equipment)
For heating & ventilation 45°C

For Electrical Equipment, Max./Min. 45°C/5°C

For Electric Motor 45°C

For Air Coolers, Wet/Dry Bulb Temp. 29°C/45°C
WIND

Wind load design should be done as per IS: 875 (Part 3) -1987
Max. Wind speed 120 km/hr
Design wind speed 160 km/hr.
Prevailing Wind Direction W & NW

UF Skid Feed Water Quality

Sr. No. Parameters

Value

pH

6-8

Total Hardness

Conductivity at 20 deg. C Micro-mho/cm

<0.2

Total Suspended solid

NT

M Alkanity as CaCO3 ppm by wt

NT

Turbidity NTU

NT

Total Iron as Fe ppm by wt (Max)

<0.01

Sodium as Na ppm by wt(Max)

NT

©f © N @ g & W N =

Chlorides ppm by wt

NT
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12. Colloidal Silica as SiO2 ppb <50
13. Total Silica as SiO2 ppb by wt (Max) <100
14. Total Copper, mg/kg <0.003
15. Total Dissolved Solids <0.1

Utility System:

Instrument Air shall be provided at the plant battery limit by client. Further distribution of
instrument air to various distribution points shall be done by Contractor.

Supply of drinking water for safety shower & Process water for miscellaneous job to be

considered.

Contractor to specify any other utility required for UF Package.

3.0 CONTROL PHILOSOPHY

3.1

ULTRA FILTRATION UNIT

UF Unit shall be operated and controlled through a PLC based control system. The

control system shall be provided in line with the engineering specifications / standards /
drawings attached elsewhere in the tender document. Backwash sequence for the UF
shall be automatic. The UF Unit will also have a provision for manual operation. The
Instrumentation and Control Philosophy for the UF shall be as applicable to the smooth,
safe & trouble-free operation of Unit and shall be defined in detail in Process
specifications. Following online analyzers shall be installed for smooth, safe & trouble-

free operation of UF Unit:

a) Silica, pH and Conductivity analyser at the common outlet of UF.

b) pH meter at out let of neutralization pit effluent transfer pump.

c) All Pumps shall be equipped with Pressure Transmitters.

d) All pumps suction line shall be equipped with strainers.

e) All strainers shall be equipped with differential pressure indication (DPI).

f) DPT shall be provided across all filters with local and DCS indication — alarms to be
provided.

g) All tanks shall be equipped with Level Transmitters, local level gauges, vent with
isolation valve and drain with isolation valve.

h) FT at the individual inlet of UF skid and at the common outlet of UF.
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In addition to above mentioned instruments/analyzers, bidder to provide all necessary

Instruments during detail engineering for smooth, safe & trouble-free operation without

any cost & time implication.

4.0 SELECTION OF MATERIAL OF CONSTRUCTION:

4.1

Material of construction for pipes & valves carrying fluids shall be as below

1. MOC of all DM water pipe lines after UF feed tank shall be SS-316L.

2. MOC of all DM water valves after UF feed tank shall be CF3M.

3. MOC of Acid (Hydrochloric) and Sodium Hypochlorite Dilute/Strong pipe lines
shall be CPVC.

4. MOC of Alkali (Sodium Hydroxide) Dilute/Strong pipe lines shall be SS316L.
MOC of Acid (Hydrochloric) and Sodium Hypochlorite Dilute/Strong valves shall
be PP/PFA.

6. MOC of Alkali (Sodium Hydroxide) Dilute/Strong Valves shall be CF3M.

7. MOC of Instrument Air pipe lines shall be SS 304.

8. MOC of service water shall be Carbon Steel.

5.0 GUARANTEES:

5.1

5.2

Workmanship guarantee:

Bidder shall guarantee all components of package against faulty design, improper
material of construction and poor workmanship in addition to performance guarantee.
Approval by Principal for design calculation and detailed shop drawing, will not in any
way absolve the bidder from his responsibility. Should any repair or replacement be
necessary owing to any type of failure on account of design material and workmanship
of the item, bidder shall in view of this guarantee be bound to replace the same either in
part or whole without additional cost to purchaser. Repaired or replaced part shall also

be covered by same guarantee as in case of main supply.

Performance guarantee and trial run:

The individual equipment shall be tested in accordance with standards prior to
commissioning to establish the parameter and performance.

Trial run shall be performed for a period mutually agreed upon, without interruption prior
to commissioning to establish the satisfactory working of the accessories, equipment.
After the pre-commissioning and testing, each unit shall be commissioned separately to

operate at the parameters specified and performance test run shall be conducted.
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In the event of failure of performance test run, bidder shall carry out necessary

modification at his own expense to meet the guarantees.

The Performance Test shall comprise a 24 hour performance test run. Vendor shall

provide to owner (for approval) not later than 90 days prior to mechanical Completion, a

proposed procedure including dates, arrangements and forms of tests, durations of

tests, numbers of readings to be taken, instrument lists and numbers of observers

required. The Performance Test must demonstrate the requirements outlined in clause

5.3(SEC-2.0). If the Performance Test is interrupted or terminated for any reason such

test shall be restarted from the beginning. Performance Test to be carried within 3

months of commissioning. Bidders to make adequate allowance for these requirements

in their tender.

53 Process Guarantees:

Performance Guarantee parameters for Ultra-filtration system:

1. Capacity of Ultra-filtration system 200 m3/hr (Net output) each unit
2. Turn down (50 % each unit)
3. Total Power consumption excluding plant lighting (as metered at the Energy meter for the
unit).
4, Quiality & parameters of DM water at UF common Outlet as specified below (Test shall be
conducted at RCF laboratory).
Sr. No. Parameters Value
1. Colloidal Silica as SiO2 ppm BDL (< 0.008 ppm)
5. Operating cost:
—_ Unit price in Consumptlon ber d_ay Cost Rs.
Sr. No. Utilities for required capacity
Rs. o Per day
as per Specification
1. Power, kW Rs. 10 per kW | .......... kw/day
Notes:

1. Operational cost for UF unit shall be calculated on the basis of total Power consumption

required. The Power unit costs given above are firm. Loading towards operational cost

(works cost) for techno-commercial suitable bidders shall be done considering Power

cost.
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54

5.4.1

54.2

5.5

5.7
57.1

LSTK BIDDER shall give guaranteed Power consumption figures as per format given in
Part-1 of Commercial Bid duly filled along with priced bid. Bidder shall submit acceptance
sheet (Quoted or Not Quoted) along with unpriced Commercial Bid.

Performance guarantee test shall be conducted for Power consumption figures submitted
by bidder along with price bid.

All Guaranteed Consumptions including power Cost shall be indicated in price schedule.

Conditions for Guarantees:

For proving the performance guarantees, the following shall be provided by Owner to the
LSTK Contractor.

Raw materials and utilities excluding chemicals in sufficient quantities conforming to the
range of specifications supplied to LSTK Contractor by Owner and used as the design
basis for Ultra-filtration system.

Ultra-filtration unit shall be operated under the direction and supervision of LSTK

Contractor as defined in operating manuals to be supplied by LSTK Contractor.

Measurement of feed water & Power:

Measurement of feed water and power shall be measured and calculated as per figures
Indicated by various calibrated instruments. The guaranteed figures shall be inclusive of
all instrument tolerances. All measurement instrumentation shall be part of the system/
unit installed by the LSTK Contractor and no special instrumentation for the purpose of

guarantee tests shall be required.

PERFORMANCE TESTS:

General:

Performance tests which are part of commissioning shall consist mainly of two categories.
i) Functional test.

ii) Performance guarantee test.

Functional test.

These tests shall be performed prior to offering the plant for Performance guarantee Test
and Reliability Test. The plant shall be ready in all respects prior to commencement of the
functional test. The individual functional test shall be demonstrated by the
CONTRACTOR and witnessed by the OWNER/PDIL.

Functional test shall broadly cover, but not be limited to, the demonstration of satisfactory

functioning of the followings:
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5.7.2

5.7.3

a. Alarm, trip, remote/manual operation, process and safety interlocks, emergency
shutdown of the system/ equipment in the plant.

b. Automatic operation of the system controls, changeover of Auto/ manual control
and proper maintenance of the controlled variables within the desired band.
Normal start-up & shutdown sequence of the Unit.

d. Fail safe shutdown in the event of total power failure.

Performance guarantee test:
LSTK Contractor shall prove the performance guarantees tests of the UF unit as specified

in this clause under the following headlines:

- Guarantee Test

Deviations from Specifications:

In the event that the DM water quality or any other conditions is not in accordance with
conditions specified or referred to in Contract and are prejudicial to LSTK Contractor for
establishing the performance guarantee parameters or Owner as demonstrated by LSTK
Contractor or Owner, Owner and LSTK Contractor shall mutually, reasonably, and in
good faith negotiate an adjustment to the performance guarantees. Any such
adjustments to the performance guarantees shall be made utilising the same methods of
calculation as were used in establishing the original performance guarantees to the extent
such methods continue to be applicable in accordance with good & sound engineering

principles and practice.
Guarantee Test Results:

Within a reasonable period of time but not later than 10 working days from the completion
of the guarantee test Run, Contractor shall determine the results thereof and if in LSTK
Contractor's judgement, the performance guarantees have been achieved, submits its
calculations and report to Owner/ PMC for Owner's acceptance. The method of
calculation for the Guarantee Test Run shall be mutually agreed by LSTK Contractor,
Owner and PMC before starting of Guarantee Test Run. All data will be collected jointly in
presence of LSTK contractor, Owner and PMC. Owner/PMC will review the report,
calculations and the supporting data and accept the same in writing, if the results are in
accordance with the provisions of this Section. In case, Owner does not accept the
performance guarantee results, Owner shall indicate in writing to LSTK Contractor in what
respect the performance guarantees have not been met, within 10 working days of receipt

of the report by Owner from the LSTK Contractor. In the event of rejection of Guarantee
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test Run results by Owner, LSTK Contractor shall take immediate actions to set right as
per the provisions of the contract and repeat guarantee test Run to the satisfaction of

Owner.

5.7.4 Procedure for measurement of Colloidal Silica at RCF Laboratory:
RCF has well equipped NABL accredited laboratory. Silica measurement for UF outlet DM
water will be done in RCF laboratory in presence of Contractor and Owner/PMC.
Frequency for collection of outlet DM water sample for analysis will be mutually discussed
before commencement of GTR.
The procedure for analysing Silica shall be as given below:

Procedure for measurement of Non-reactive (Colloidal) Silica

Ref: (IS: 3025 (Part 35) 1988) APHA 23 rd Edition 2017 4500-SiO2 D: 2017

A} Measurement of Reactive Silica:
Reagents:

> Acid Ammonium molybdate:

10 gm Ammonium molybdate dissolved in silica free water with gentle warming. Adjust to pH 7 to
8 with silica free ammonia solution and make up to 100 ml silica free water.
» Hydrochloric Acid : 1:1 HCL

> Oxalic acid :

7.5 gm oxalic acid dissolved in silica free distilled water & make up to 100 ml silica free water

> Reducing agent:

500 mg of 1 amino -2 naphthol -4 sulphonic acid and 1 g of sodium sulphite in 50 ml of silica free
distilled water with gentle warming, if necessary; add this to a solution of 30 g of sodium
hyposulphite in 50 ml silica free distilled water. Filter and keep in a plastic bottle.

» Standard Silica Solution (1 ml = 0.1 mg SiO,)

Dissolve 0.35357 g sodium Meta silicate (Na,SiO3, 5H,0) in one litre silica free distilled water. (1

ml = 0.1 mg SiO,).

Preparation of Calibration Curve Procedure:

Prepare separate silica standard 0.01, 0.02, 0.04, 0.06, 0.08 ppm in 50 ml Nessler tube. Add in
quick succession 1.0 ml 1: 1 Hydrochloric acid and 2.0 ml Ammonium molybdate mix well
and let stand for 5 to 10 minutes. Add 2.0 ml oxalic acid and mix well after 2 minutes, add
2 ml reducing agent in each of the Nessler tube, light blue color will develop. See the
absorbance on spectrophotometer at 815 nm wave length. Draw a calibration curve of
absorbance against concentration of silica and named file.

Analysis procedure:
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50 ml sample in Nessler add in quick succession 1.0 ml 1: 1 hydrochloric acid and 2.0 ml
Ammonium molybdate, mix well and let stand for 5 to 10 minutes. Add 2.0 ml oxalic acid
and mix well after 2 minutes, add 2 ml reducing agent in each of the Nessler tube, light
blue color will develop. See the absorbance on spectrophotometer at 815 nm wave

length. Take absorbance of sample against standard silica method file.

B} Measurement of Total Silica:

To detect the presence of non reactive (Colloidal) silica along with reactive silica , prepare a clear
sample by filtration if necessary. Take 50 ml sample in a 100 ml platinum dish. Add 200
mg silica free NaHCO; and digest on a steam bath for 1 hour. Cool and add slowly, with
stirring 2.4 ml 1 N H,SO,. Transfer quantitatively to a 50 ml nessler tube and make up to
the mark with water. Prepare blank to compensate slight amount of silica introduced by
the reagent and for the effect of salt on colour density. Proceed for photometric

measurement as per analysis procedure.

C} Non Reactive (Colloidal) Silica:
Non Reactive (Colloidal) Silica = Total Silica - Reactive Silica
Note: This Analysis method can measure Colloidal silica equal to or above 0.008 ppm or 8

ppb. Colloidal silica below 8 ppb is below detectable limit (BDL).

6.0 Time Schedule:
a) Mechanical completion: 10 months from issue of LOI/WO

b) Commissioning and GTR: Within 2 months after mechanical completion.
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1.0 GENERAL:

The ultra filtration unit shall be designed to operate safely and satisfactorily at a capacity of
3W+1S x 200 m3/hr each. Accordingly Net output of DM water production shall be 600 m3/hr.
Equipment and machinery shall be provided so that the plants can operate for at least two years
without major overhaul or inspection.
applicable sections of ASME, ASTM, IEEE, NFC, TEMA, AISI, NEMA, AISC, ACI, OSHA, UBE

and other governing codes or standard practices. Any other equivalent and acceptable Code of

All design shall conform with the latest edition of the

Standard practice may be adopted with the approval of the PMC/Owner. In addition, the following

state/local Codes/laws shall supplement:

Pressure Vessels/ ,
a) ASME, Section VIII, DIV.I
Formed ends

Buildings & _
b) Relevant Indian Standard (BIS)
Structural

c) | Electricity Indian Electricity Rules.

d) | Sanitary Relevant Indian Standard (BIS)

a) Manual of Chief Inspector of Explosives, Govt. of India.
e) | Safety

_ Relevant Indian Standard (BIS) / Maharashtra Pollution Board
f) | Water Pollution fimit
imits

1.1 System of Measurements

The system of measurement shall be Metric as follows:

Parameter Preferred Units Alternative Units
Temperature °C
Pressure - absolute kg/cm? abs
Pressure - gauge kg/cmz g
Flow (liquid) ms/hr kg/hr
Length, Level mm M, Ft
Time hr sec, min
Heat kcal Geal
Power kW
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Fouling resistance m2 hr °C / kcal
Pipe size / diameter Inches (in) mm
Mass kg
Liguid relative density sp gr T°C/15.6°C
Liquid density kg/m®
Vapor flowing density kg/m®
Storage tank pressure mm of WC
Vacuum mm of Hg, mm WC
Nm®/hr at 0°C & 1.033
Standard vapor )
kg/cm“a
Standard liquid m°/hr at 15.6°C
Thermal conductivity kcal/hr-m-°C
Viscosity cP
Sound Pressure dB(A)
Sound Power dB(A)

2.0 DESIGN PRESSURE:

2.1 General Rule:

Design pressure of Process Static Equipment shall be based on the maximum Operating

Pressure. Malfunction and Equipment failure shall be taken into consideration by safety devices.

Design pressure shall be for process equipment shall be whichever is higher. Alternatively, LSTK

Contractor shall select the design pressure as standard design.

a) For max operating pressure below 2 kg/cm®g use 3.5 kg/cm®g

b) For max operating pressure between 2 kg/cm’g and 15 kg/cm®g use Max. Operating

Pressure + 1.5 kg/cm®

c) For Max. Operating Pressure between 15 kg/cm® g and 100 kg/cm?® g use Max. Operating

pressure x 110 %

d) For Max. Operating Pressure equal and above 100 kg/cm?® g use the Maximum Operating

Pressure + 10 kg/cm® g.
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2.2 Equipment under Vacuum:

Equipment normally operated under vacuum is designed for full vacuum and for the highest
pressure it can experience in case of vacuum failure. Equipment containing a fluid with a vapour
pressure at ambient temperature lower than atmospheric pressure which can be isolated shall be
equipped with vacuum breaking device or else be designed for full vacuum. Equipment subject
to vacuum due to mal-operation or failure shall be equipped with vacuum breaking devices or

else be designed for full vacuum.

2.3 Complete Systems:

Several pieces of Equipment protected by the same relief valve shall have a design pressure of

at least the set pressure of the relief valve.

2.4 Equipment on the Discharge of a Pump:

Equipment which may have to bear the shut-off pressure of a pump shall have a design pressure
equal to or higher than the shut-off pressure. Pump shut-off pressure shall be estimated

according to Clause 7.0.

2.5 Thin Walled Tanks And Vessels:

Atmospheric thin walled tanks and vessels shall have a design pressure equal to the highest
pressure imposed upon discharge of the pressure relief device. The design pressure for vacuum

shall be equal to the lowest pressure imposed upon suction of the vacuum relief device.

3.0 DESIGN TEMPERATURE:

Design temperature for process equipment shall be whichever is higher:

a) Maximum operating temperature + 15 °C (+25°C for Feed/Effluent exchanger)

b) Boiling temperature at design pressure of process medium inside, if applicable.

C) Design temperature shall be rounded up to full 5°C steps.

d) Design minimum temperature shall be specified only if the minimum operating

temperature is below 0 °C. Design minimum temperature shall be 5 °C less than the

minimum operating temperature. Special attention shall be given to low boiling liquids.

e) For piping, design temperature shall be determined according to ASME B 31.3.
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Alternatively, LSTK Contractor shall select the design temperature as standard design.

4.0 VELOCITY IN PIPES
Acceptable range velocity to be followed is as follows:
» Pump Suction & Gravity Flow lines: 0.5-0.8 m/s
» Liquid Pressure Lines: 1.2-1.8 m/s
» Air Velocity: Not more than 20 m/s

5.0 CORROSION ALLOWANCE:

Materials of construction and corrosion allowance for all Equipment and machinery shall be for a
design life of 25years (except for heat exchanger tubes). However, minimum corrosion
allowance for carbon steel (including 0.5 Mo alloy steels) shall be if bidder requires higher

corrosion allowance then same to be provided:

Pressure Vessels and other applicable Equipment 3 mm
Storage Tanks 1.5 mm
Piping 1.5 mm
Removable parts or internals (on each side in Contract with operating fluid) | 0.75 mm
For stainless steel/titanium 0 mm
Carbon steel with epoxy resin coating 3 mm

6.0 HYDRAULIC RETENTION TIME:

Hydraulic retention time (Hold-up Requirements) is defined between low level (LL) and high level

(LH).

Type of Service Retention Time

Storage tanks As per requirement of NIT
Acid storage tanks 2 nos. - 20 MT each
Alkali storage tank 2 nos. - 15 MT each
Naclo2 storage tank 2 nos. - 20 MT each
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7.0 PUMPS:

Normally pumps shall be designed to 110 % of their maximum required flow rate in worst case of
operation.

The shut-off pressure shall be estimated according to the following criteria whichever is higher:

a) Differential head at rated flow x 125 % (*) + Max suction static head + design pressure of
suction side.
(*) Shall be corrected as per pump vendor data

Shut off pressure of pump shall not be more than 120% of rated head of the pumps

8.0 PRESSURE RELIEF VALVES:

Pressure relief valves shall be supplied with locked open isolating valves. Pressure relief valves
for operational failure shall have installed spares. Also, PRV on fire case with 