STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR PRESSURE SWITCH

Sl. Test / Checks Quantum of| Reference Doc./ |Agency ** Remarks
No. check Acceptance Norms [M| C | B
1 |CHECK FOR PIV]|V
1.1 MODEL NO/TAG NO
1.2 RANGE
1.3 END CONN
1.4 NO. OF CONTACT SEE NOTE-1
2 [CALIBRATION BELOW PlV]|V

2.1 REPEATABILITY

2.2 SET POINT ADJUSTMENT

2.3 DIFFERENTIAL

<

3 |OVERPR & LEAK TEST APPROVED sPEC./ |P |V

o
<
<

4 |ELECT. INSULATION/HV TEST ONE DATA SHEETS

5 [REVIEW OF TC FOR FORLOT VIV|V
MATERIALS OF

5.1 SENSOR

5.2 MOVEMENT

5.3 PROCESS CONNECTION

5.4 HOUSING

6 [REVIEW OF TC FOR DEGREE TYPE TEST VIV|V
OF PROTECTION

7 |REVIEW OF TC OF FORLOT VIV|V
MICROSWITCH

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to carry out ROUTINE TEST on 100 %.
3. Contractor to provide compliance certificate for tests/checks verifid by contractor and
the same alongwith test certificates to be verified by BHEL
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR TRANSMITTER

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms (M| C | B
" lcHECKS FOR PIWIV
VISUAL.
MODEL/TAG No
2 [PROCESS CONNECTION SEE NOTE-1 PIW|V
3 |ACCURACY BELOW s TwWl v
4 |REPEATABILITY Plw|Vv
5 |HYSTERESIS Plw|Vv
6 |EFFECT OF TEMP VARIATION PIW[V
ON ACCURACY APPROVED SPEC./
7 |SPAN/ZERO ADJUSTMENT DATA SHEETS PIW]V
8 |EFFECT OF SUPPLY VOLTAGE PIW[V
VARIATION ONE / TYPE
9 [EFFECT OF LOADING (500 OHM PlwlV
METERS)
10 SEE NOTE-1 Plw|vV
HIGH PRESSURE TEST BELOW
11 - Plw|v
BURN-IN TEST ONE / TYPE
12 |DEGREE OF PROTECTION Plw]|vV
13 SEE NOTE-1 v[iv]v
ACCESSORIES AS APPLICABLE | ™ 5| o

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :
100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.

3. When material corelation are not available manufacturer's compliance to be provided.

4. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.

102




STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR PRESSURE & DP GAUGE

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms (M| C | B

1 [cHECK FOR PIW[V
SENSOR TYPE
DIAL SIZE

MODEL NO/TAG NO
RANGE/SCALE

SWITCH CONTACT RATING &
NOS. SEE NOTE-1
END CONNECTION BELOW

2 [CALIBRATION PIW|V
ACCURACY

REPEATABILITY
SET POINT ADJUSTMENT APPROVED SPEC./

3 |OVER PRESSURE & LEAK TEST DATA SHEETS PIWlV

4 |OPERATION OF PRESSURE. ONE P{W]V
RELIEF DEVICE

5 |REVIEW OF TC FOR FORLOT VIV|V
MATERIALS OF SENSOR
MOVEMENT

PROCESS CONNECTION
HOUSING

6 |REVIEW OF TC FOR DEGREE TYPE TEST VIV|V
OF PROTECTION

7 SEE NOTE-1 VIV|V
ACCESSORIES AS APPLICABLE BELOW

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
3. Manufacturer to carry out ROUTINE TEST on 100 %.
When material corelation is not available, MFR's compliance to be provided
5. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.

B
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR LEVEL GAUGE

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms (M| C | B
CHECK FOR PIW|V
TYPE
1 MODEL/ TAG NO.
DAIL SIZE SEE NOTE-1
RANGE/SCALE BELOW
END CONNECTION
2 gg",f,\'l\fgl'\‘oSNPROCESS approveo specs || WY
DATA SHEETS /
3 |ACCURACY DRWGS Plw]vV
4 |MATERIAL TC FOR ONE /LOT PlVv]|Vv
BODY ISO.
VALVE
GAUGE GLASS
5 [HYD. TEST SEE NOTE-1 P v
6 |ACCESSORIES AS APPLICABLE BELOW PIW]|V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :
100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.

3. Manufacturer to carry out ROUTINE TEST on 100 %.

4. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR ANNUNCIATORS

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms (M| C | B
1 SEE NOTE-1 PIW|V
CHECK FOR BELOW
TYPE/ MODEL
DIMENSIONS OF HARDWARE
MODULARITY
SEQUENCE
FACIA DETAILS APPROVED SPEC./
2 |FUNCTIONAL TEST 100% DATA SHEETS P{wW]V
3 |IMMUNE TO STEP VARIATIONS [SEE NOTE-1 PIW]|V
IN THE POWER SUPPLY BELOW
4 |DEGREE OF PROTECTION FOR | TYPE TEST PIW|V
ENCLOSURE
5 SEE NOTE-1 PIW|V
I/R CHECK BELOW
6 |RESPONSE PIW|V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
4. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.

w
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APPLICABLE TESTS ON
FIELD INSTRUMENTS

106




TESTS TO BE PERFORMED FOR FIELD INSTRUMENTS

10.

11.

12.

13.

Pressure indicators

Calibration Hydro test (1.5 times max. pr.)

Pressure switches

Calibration test / Hydro test / Contact rating test / Accuracy test / Repeatibility
Differential Pressure Indicators

Calibration test / Hydro test / Leak test / Over range test/ Accuracy test / Repeatibility
test.

Differential Pressure Switches

Calibration test / Hydro test / Contact rating test / Leak test / Accuracy test / Repeatibility
test.

Thermometers

Calibration / Material test / Accuracy test / Bore concentricity : + 5% of wall thickness /
Hydrostatic test for TW (1.5 times max. pr.)

Temperature switch

Calibration / Material test / Accuracy test / Bore concentricity : 1.5% of wall thickness /
Hydrostatic test for TW (1.5 times max. pr.) / Contact rating test.

Resistance temperature detector assembly.

Calibration / Material test / Bore concentricity test / Insulation test (< 500 MQ at 500V DC)
as per ISA, Hydro test for TW. Bore concentricity : + 5% of wall thickness, Accuracy
test.

Thermocouple assembly

Calibration / Material test, Insulation test (> 500 Q at 500 V, DC) as per ISA, Hydro static
test (1.5 times max. pr.), Bore concentricity : + 5% of wall thickness.

Thermowells

Material test / Bore concentricity : + 5% of wall thickness / Hydrostatic test for TW (1.5
times max. pr.)

Level Guages

Hydrostatic test / Material test / Seat leakage test / Ball check test.
Level switches (Magnetic)

Material test / Contact rating test / Hydro test / Calibration test.
Flow Switch

Material test / Hydro static test (1.5 times max. pr.) / function test.
Flow glasses

Material test / Hydrostatic test (1.5 times max. pr.) / function test.
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TESTS TO BE PERFORMED FOR FIELD INSTRUMENTS (CONT'D)

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Variable area flow meters

Calibration test / Material test / Hydrostatic test (1.5 times max. pr.)

Flow element

100% Radiography test / Hydro test / Calibration test, IBR Certificate.
Calibration test for flow element shall be witnessed by Purchaser/Consultant.
Control valves/Pneumatic block valve/Pressure regulating valve — Refer Section F-14
Position transmitters

Calibration / hysteresis and Accuracy test

Electro Pneumatic Convertors

Calibration test / Accuracy test

Solenoid valves

Hydrotest / Seat leakage test / CV test / Coil insulation test

Air filter regulators

Calibration test / Accuracy test

Junction Boxes

Test for degree of protection / Material test

Tests for terminal blocks

Test for moulding for flame resistant, Non-hygroscopic and Decarbonised / Insulation test

between terminals / Insulation between terminal block and frame.
Thermocouple extension cable

Thermo-emf characteristic / Continuity test / Measurement on capacitance, inductance
and loop resistance / Insulation resistance / High voltage test as per latest IS / Tensile
and elongation test / Oxygen index test / Any other test applicable.

Mass flow meter

Performance test / Calibration test / Hydrostatic test.

Boiler Drum Level Gauge

Hydrostatic test / Material test / Seat leakage test / IBR Certificate
pH/Conductivity measurement / Silica / Dissolved oxygen analysers:
Calibration test, Accuracy test

Sample cooler :

Hydro test, IBR Certificate

Sampling racks :

Hydro test, IBR Certificate for tubes and fittings.

S02 / Nox analyser / SPM analyser:

Calibration test, accuracy test
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TESTS TO BE PERFORMED FOR FIELD INSTRUMENTS (CONT’D)

30.

31.

32.

Interposing relay
Functional test, temperature rise test, H.V test, Insulation test
Transmitter Racks :

Hydro test, air leak test for piping / tubing and fittings. IBR certification as required for
tubing / piping and fittings.

Local Panels :

Visual inspection, wiring & continuity check, h.v. and i.r. tests on panels, checking of bill
of materials, functional tests.

Notes:

1. Test Certificates shall be furnished for all the instruments for Purchaser / Consultant's
review.
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SHEET 1 OF 6

1.0

2.0
2.1

22

3.0
3.1
3.1.1

3.1.5

3.1.6

SCOPE

This specification covers the Design, Manufacture, Inspection and Testing at the manufacturer’s works,
proper packing for transportation and delivery to site, supervision, erection, and commissioning at site
of Local Panels required for control and monitoring of the Auxiliary Plant & Equipment.

CODES AND STANDARDS

All the equipments specified herein shall comply with the requirements of the latest issue of the relevant
National and International standards.

As a minimum requirement, the following standards shall be complied with:

[S-6005 : 1998 . Code of practice for phosphating of iron and steel.

IS-5: 2007 . Colors for ready mixed paints and enamels.

1S-1248:2003 . Direct Acting Indicating Analog Elec Measuring Instruments.

IS/IEC 60947:Part 1:2004 : Low Voltage switchgear & control gear: Part-1 (General Rules)

1S-8828:1996 : Circuit breaker for household and similar installations.

1S-13947 (Part-1):1993 . Low Voltage switchgear & control gear : Part-1 (General Rules)

ISA-18.1:1979 . Annunciator Sequences and Specification

NFPA-496:2003 : Purged & Pressurised Enclosure for Electrical Equipment in
Hazardous Locations.

oQ O QO O T O
et N e NN )

TECHNICAL REQUIREMENTS
Panel Construction

The local panels shall house the secondary instruments, annunciation system, Single loop controller,
Control switches / push buttons, indicating lamps/LED cluster, relays, timers and other devices required
for operation and monitoring of the equipment locally.

The panels shall be of free standing type either welded construction on angle iron (minimum section of
50 x 50 x 4 mm) structure or folded construction by sheet metal formation depending upon the
equipments to be mounted on it. The panels shall be robustly built and stiffeners as necessary shall be
provided.

The panel shall be suitably reinforced to ensure adequate support for all instruments mounted thereon.
All welds on exposed panel surfaces shall be ground smooth.

The salient features of construction shall be:

Sheet material: Cold rolled sheet steel

Frame thickness: Not less than 3.0mm

Enclosure thickness: Not less than 2.5 mm for load bearing sections (Mounted with instruments)
1.6 mm for doors and Not less than 2.0 mm for others

Panel Height: Not less than 2365 mm (Refer data sheet-A (No. PES-145A-DS1-0)

Gland plate thickness: 3.0mm

Base channel: ISMC 100 with anti-vibration mounting & foundation bolts.

The panel shall be provided with rear doors with integral lockable handle. The door when locked shall
be held at minimum three places. The door width shall not be more than 550mm.The doors shall be
provided with suitable stiffeners to prevent buckling. The handle shall be on the right side of the door.
The door shall be removable type with concealed hinges to facilitate maintenance work. Suitable
pocket inside the door shall be provided for keeping the drawings / documents. Double door shall be
provided with suitable glass windows, as per the requirement.

Suitable neoprene gasket shall be provided on all doors and removable covers. Suitable ventilation
system along with louvers shall be provided at bottom and top of the doors covered with removable wire
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3.1.7 The class of protection shall be in accordance with IP-42 unless otherwise specified in the data sheet —

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

A (No. PES-145-54A-DS1-0).

All steel surfaces shall be cleaned by sand / pellet blasting, treated for pickling, degreasing and
phosphating etc. by seven tank method. The panel shall have a high quality finish and appearance.
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic enamel
based final paint of color shade and finish as given in data sheet-A (No. PES-145A-DS1-0). Minimum
thickness of the paint shall be 85 microns for external paint and 70 microns for internal paint.

The cable glands of the required size and type as given in data sheet-A (No. PES-145A-DS1-0) shall be
supplied alongwith the Panel.

All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers
MCBs etc. required for realization of control logics shall be mounted on a mounting plate inside the
panel. Auxiliary relays and timers etc. shall be grouped according to the control function.

No operable or indicating devices shall be mounted below 750 mm and above 1800 mm (w.r.t. finished
ground level). The devices shall be located in such a way so as to ensure easy access for operation /
maintenance.

Single / dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145A-
DS1-0) shall be provided by the purchaser. In case redundant power supply feeders are provided then
auto changeover unit shall be mounted on the panel are in the panel supplier's scope. Where DC
control power supply is specified an additional 240V, 50 Hz AC supply feeder for powering of space
heater and lighting shall be provided by the purchaser. Suitable arrangement shall be provided inside
the panel to receive and terminate the power supply feeder(s). For this purpose MCBs of suitable
current rating shall be provided by the vendor. A supervisory relay along with a pilot lamp to indicate
control supply ‘ON’ shall be provided on the panel. Any other power supply required for the operation
of the devices mounted in the panel shall be arranged by the vendor.

The internal wiring shall be carried out with 1100 volt grade PVC insulated copper multi strand wire /
flexible of 1.5mm2 size. AC & DC wires shall be kept separate from each other. Separate coloured
wires to be used for AC and DC circuits. All wires shall be properly numbered and identified with
ferrules as per the Control scheme / wiring diagram. Wires shall be routed and run through PVC
troughs.

Terminal blocks shall be clip on type, 1100 volts grade. Separate terminal blocks shall be used for AC
& DC circuits. The terminals shall be suitable for terminating 0.5 mm2 to 2.5mm2 external cables. The
TB points in terminal block shall be cage clamp type / screw type. The terminal for ammeters shall be
provided with removable links for shorting CTs. Each terminal strip shall be provided with identification
strip. The terminal shall not be mounted below 250 mm height from finished floor. The panel shall
have ten (20) percent spare terminal.

The interior of each panel shall be suitably illuminated through fluorescent lamps / tube lights with
shrouded cover of minimum 15W operable on 240V 50 Hz AC power supply through panel door switch.
A 15 Amp. 3-pin Power receptacle shall be provided.

Suitable space heaters operable on 240 Volts 50 Hz AC power system shall be provided at the panel
bottom. These shall be designed to maintain the panel temperature five (5) deg. C above the ambient
temperature during maintenance shutdown. Suitable isolating and control devices comprising of MCB,
thermostat etc. shall be provided for the space heater.

The panel shall be provided with a copper earth bus of 25 x 6 mm size running throughout the width of
the panel. It shall be terminated internally with 10 mm bolts at extreme ends for connection to; main
station earth. The panel mounted equipments / devices shall be connected to earth bus through green
coloured PVC insulated stranded copper conductor of 2.5 mm2 size.

Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20
mm height. The individual devices on the panels shall be as provided with separate name plate with
inscription of 3 mm height. The instrument / devices shall be provided with stick on label plates inside
the panel. The material of the main and individual labels shall be three (3) ply 3 mm thick Traffolyte
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3.1.18

3.2

3.2.1

3.2.2

3.2.3

324

3.2.5

3.2.6

3.3
3.3.1

3.3.2

3.3.3

3.34

Sheet / 2 mm Anodised Aluminium Plate. The inscription shall be with white letters on black
background on traffolyte sheet. The labels shall be fixed by self tapping non-rusting screws.

Vendor shall furnish electric load and heat load list ( in case panel is to be placed in ac environment )
of each panel.

Hazardous Area Panel Requirement

The Local Panel located in hazardous area shall be pressurized as per NFPA-496 requirements to
render it non-hazardous. Alarms shall be provided for local and remote annunciation when
pressurisation falls below 2.5 mm of water column. Protection shall be of type Z of NFPA-496. It shall
not be possible to switch ON the power of purged section unless it is purged as per the
recommendation of NFPA-496. Vendor must provide a protective device on the panel to protect the
panel from over pressurisation.

Vendor shall supply pressurisation kit consisting of valves, restriction orifices, dual filter regulation,
pressure gauges, pressure switches, rotameter etc. Pressurisation kit shall be surface mounting on a
metal board and located outside the local panel. Pressurisation kit shall further consist of solenoid
valve flow switch, timer blow off safety device etc., so as to make purging fully automatic. However
final start shall be manual. Panel protection against over pressure to be provided as per NFPA-496.

Pressurised local control panel pressurization kit assembly design shall provide minimum leakage flow
through the Local Control Panel. Panel venting shall be as per NFPA-496.

All components in the local panel like indicating instruments, push buttons switches, lamps etc., which
are required to be energized without panel pressurization or before completion of purge cycle shall be
explosion proof as per NEMA-7 & suitable for area classification.

All push buttons etc. requiring frequent operation during machine running shall have good positive
sealing. Weatherproof housing or cover to be provided wherever necessary. Vendor shall provide
pressurisation bypass switch outside explosion proof enclosure of pressurized panel with lamp
indication. This shall be used only during maintenance. All hinges, screws, other non-painted metallic
parts shall be of stainless steel material.

Provision to switch off manually all types of power shall be provided in the panel. In addition, it shall
also be possible to switch off power circuits / components which are powered from motor control centre
or control room manually in case of pressurization failure. All such cables from MCC and main control
room shall be terminated in explosion proof boxes (NEMA-7).

Control & Monitoring devices

Instruments like Indicators, recorders, single loop controllers etc. as applicable and specified elsewhere
for the plant / equipment shall be supplied and mounted on the panel.

Alarm Annunciator System

It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia
windows of 70 mm x 50 mm size, having two (2) lamps per window, and hooter of 10W, and provision
for repeat group alarm at remote. The annunciator shall be provided with ten (10) percent spare
windows or minimum two (2) windows along with electronics.

Relays

The relays shall be electromagnetic type suitable for specified control supply. Its contact configuration
and rating shall be suitable for the specified control function. However minimum contact rating shall be
5 Amp AC & 2 Amp DC as applicable. There shall be ten (10) percent spare contacts.

Timers

The timers shall be electronic type suitable for specified control supply. Its contact configuration and
rating shall be suitable for the specified control function. However, minimum contact rating shall be 5
Amp AC & 2 Amp DC as applicable.
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3.3.5

3.3.6

3.3.8

3.3.9

Control / Selector Switches

Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.
Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.
Contact configuration and rating shall be as per the control function requirement. The switches shall be
lockable type wherever specified. Each switch shall be provided with engraved plates indicating the
switch position / functions.

Push Buttons / Indicating Lights

The push buttons shall be momentary action self-resetting type, however stop P.B. for unidirectional
drives shall be provided with manual reset facility. Its contact configuration & rating shall be as required
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating. It shall have round coloured
projecting tab and engraved escutcheon plate / inscription plate. Colour coding of push buttons shall be
as under:

RED Motor OFF / Valve CLOSE YELLOW Left Hand Side
GREEN Motor ON / Valve OPEN BLACK Right Hand Side

Indicating lights shall be suitable for direct connections across specified power supplies. It shall be
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament. It shall be fitted with
LED cluster type lamp replaceable from front.
GREEN Motor OFF / Valve CLOSED condition
RED Motor ON / Valve OPEN condition
3.3.7 Ammeters

Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with
4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).

Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current
indication

Miniature Circuit Breaker (MCB)

These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse
delayed thermal trip feature for over current protection. The housing of MCB shall be made of non-
ignitable, high impact material. It shall have minimum short circuit rating of 9 KA for AC Voltages and 4
KA for DC Voltages.

Makes of various instruments / devices shall be as given below

Alarm acknowledge
Lamp test

AMBER Motor tripped
WHITE Normal / healthy

Left Hand Side
Right Hand Side

Procon / lIC
AEP / IMP

Alarm Annunciators
Ammeters

PNOORWN =

Control / Selector Switches
Push Buttons / Indicating Lamps
Auxiliary Relays

Timers

MCBs

Terminal Blocks

4.0 TESTING AND INSPECTION

41

4.2

Alsthom / Kaycee / Siemens / L&T
Siemens / L&T / Teknic / Alsthom
Jyoti / Siemens / L&T / OEN

L&T / Alsthom / Bhartiya Cutler Hammer

S&S Power Engg. / Indo Asian / MDS
Jyoti / EImex

The bidder shall adopt suitable quality assurance program to ensure that the equipments

offered will meet the specification requirements in full.

BHEL’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall furnish
his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along with the offer.
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4.3 The vendor shall conduct the following tests as a minimum requirement:
4.3.1 Routine Tests
1. High Voltage (H.V.)
2. Insulation Resistance (I.R.)
3. Functional
4.3.2 Type Tests

1. Enclosure Class Test

115




FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-SS —999- 145 —054A
T SPECIFICATION FOR VOLUME 1B
Hﬂ[[ LOCAL PANELS SECTON D
: REV. NO. 03 DATE : 16-09-2013
SHEET 6 OF 6
5.0 SPARES AND CONSUMABLES
5.1 Commissioning Spares and consumables
The bidder shall supply all commissioning spares and consumables ‘as required’ during Start-up, as
part of the main equipment supply.
5.2. Mandatory Spares
The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the
specification. The Mandatory Spares offered shall be of the same make and type as the main
equipment.
5.3. Recommended Spares
The bidder shall furnish a Ilist of Recommended Spares indicating the normal service
expectancy period and frequency of replacement; quantities recommended for 3 years operation
alongwith unit rate against each item to enable BHEL/BHEL’s Customer to place a separate order
later, if required.
6.0 DRAWINGS AND DOCUMENTS
6.1 The bidder shall furnish the following documents in required number of copies along with the bid :
1. Data Sheet no. PES-145A-DS1-0
2. General Arrangement Drawing.
3. Catalogue and technical information for instruments and devices.
4. Quality Plan.
6.2 The vendor shall furnish the following documents in required number as agreed after the award of
contract:
1. Data Shee No. PES-145A-DS2-0
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland
plate alongwith cable glands and all details mentioned in this specification.
3. Control Schematic Diagram along with grouping of different terminals for various functions.
4. Catalogue and technical information for instruments and devices with selected options clearly
marked.
5. O&M Manuals.
6. “As Built” Drawing.
7. CDs.
7.0 MARKING AND PACKING
71 Panel with all instruments / devices mounted on it shall be suitably packed & protected for the entire
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable)
as well as rough handling and delays in Transit and storage in open.
8.0 APPLICABLE DATA SHEET FORMS

This document shall be read with one or more of the following data sheet forms :

- Data sheet A&B for Local Panels : Data sheet no. PES-145A-DS1-0
- Data sheet C for Local Panels : Data sheet no. PES-145A-DS2-0
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CABLE SIZES FOR 1X370 MW CCPP AT YELHANKA

Sl no. Cable Type

G-TYPE

1 2P X 0.5 sgmm

2 4P X 0.5 sg mm

3 8P X 0.5 sgmm
F-TYPE

1 4P X 0.5 sgqmm

2 8P X 0.5 sgmm

3 12P X 0.5 sgmm

4 20P X 0.5 sgmm

CONTROL CABLE
1 3CX2.5sgmm
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1.3.17

1.3.18

1.3.19

1.3.20

1.3.21

1.4

1.4.1

ntrol the graphics using dedicated key board and mouse actions or
DGS operator KB / mouse.

Electronic white board

A electronic white board shall be provided with laser printer in the
room to facilitate faster printing of hand written
marking/sketches on the board.

Earthing Syste

A separate instrumentation earth pit shall be provided for the | & C system
which shall be isolated from the plant earth. Shields of the instrumentation
cables shall be terminated on earth bus in each cabinet. This earth bus
shall in turn be connected to the instrumentation earth pit.

Laboratory / Test Instrum

Laboratory / Test instruments specified shall be included in the offer.
All  these instruments shall \ be calibrated and tested in an
internationally recognised institute &r NPL, INDIA and shall be supplied
along with the certificate from the\Institute for the performance . The
list and specification of laboratory instryments is detailed in section D2.2

Erection, Field Testing and Commissioning

The Contractor shall erect, test, field calibrate and commission all
Instrumentation and Control Equipment supplied under this contract to the
complete satisfaction of the Owner / Owner’s Representative. The
requirements are detailed in relevant sections of the specification.
Factory Acceptance, Pre-commissioning Tests & Site Acceptance
Test.

The Contractor shall conduct integrated test at manufacturer's works and
inspection, checking & pre-commissioning tests and Site Acceptance Test
at site as detailed in Section D 2.3 of the specification.

Codes and Standards

All equipment, systems, software and services covered under this
specification shall comply with all currently applicable statutes, regulations
and safety codes in the locality where the equipment will be installed. All
codes and standards refer to in this specification shall be understood to
be the latest version on the date of offer made by the Bidder, unless
otherwise specified. If such standards are not existing for any equipment
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1.4.2

1.4.3

1.4.4

or system, the same shall comply with the applicable recommendations of

the following professional institutes:

(a) National Electricity Manufacturers Association (NEMA)

(b) The Institute of Electrical and Electronic Engineers (IEEE).

(c) Instrument Society of America (ISA).

(d) American National Standards Institute (ANSI).

(e) Deutsche Industries Norman (DIN).

() International Electrochemical Commission (IEC).

(9) International Consultative Committee on Telephone and
Telegraphy (CCITT).

(h) Verin Deutschar Eisecnhuttenleutte (VDE)

(i) Indian Standard Institute (ISI).

Standards not indicated in the specification are acceptable (subject to
approval by the Owner / owner's REPRESENTATIVE) if they are
established to be equal or superior to the standards indicated in the

specification.

The VENDOR shall furnish English translation of all standards to which

the equipment and systems offered conform to.

The following specific codes and standards are applicable

Instrumentation Symbols and indent.
Binary Logic Diagrams for Process Operation

Graphic symbols for DCS, shared display inst.
logic & Comp. System

Annunciation sequences and spec.
Environmental Conditions

Control Valve Sizing

Control Valve Procedure Capacity Test

Vibration, Axial Position & Bearing Temperature
Monitoring Systems

ISAS 5.1
ISA S 5.2
ISAS 5.3

ISAS 18.1
ISA'S 71.04
ISA S 75.01
ISA' S 75.02
API 670
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Valves Seat Leakage
Thermocouples

Measurement & Control, Electrical sensors, Elec.
Position sensors & Sig. Converters for IS two wire
DC systems.

Industrial PI. RTD
Air Purge System
Measurement of Fluid Flow by Meter Run

Temperature Measurement

Degree of Protection by Enclosure
Notes :

ANSI B
16.104

ANSI MC
96.1

DIN 19243

DIN 43760/
IEC 751

ISA S 124 /
NFPA 496

ISO 5167

ANSI MC
96.1 / IEC
751

IEC 529

All other relevant codes, as applicable, are to be used along with the

above basic codes and of latest version.

The codes and standards specified above are indicative but not

exhaustive.
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DOCUMENT TITLE
UG5 7

Bﬂ[l KKS NUMBERING PHILOSOPHY

1X370 MW CCPP AT YELHANKA

KKS NUMBERING PHILOSOPHY

For identifying (tagging) an instrument / equipment in Power plant KKS numbering scheme is used.
The purpose is to assign a unique number to every equipment in the power plant. For C&l equipment
unique number are to be provided up to the signal level so that a unique number Input / Output exist in
DCS for every signal.

Normally KKS number is a 10 digit alpha-numeric code and is typically split into the following:

First three digits indicate the Sub-System. The Code for the major system are given as per
Annexure-1.

Fourth and Fifth digits are the Numerical Keys at System Code Level and used to distinguish
between main systems having same Alpha Codes.

Sixth and Seventh digits are the Equipment / Apparatus / Measuring Circuit Code. The code of
various Equipment / Apparatus / Measuring Circuit is shown in Annexure-2

Eight, Nine and tenth digits are the Numerical Keys at Equipment / Apparatus / Measuring Circuit
Code and used to distinguish between various instruments in the same sub-group. Numerical keys at
System / Equipment / Apparatus / Measuring Circuit is shown in Annexure-3.
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1X370 MW CCPP AT YELHANKA

ANNEXURE-1

List of System / Sub-System Codes used in Power Plant:

1) Compressed air system : QEA, QEB, QEC, QED

Standard Equipment Codes:

AA
AB
AC
AE
AF
AG
AH
AK
AM
AN
AP
AT
AV

Standard Apparatus Codes:

BB
BF
BG
BN
BP
BQ
BR
BS
BU

ANNEXURE-2

Valves including drives, also hand operated
Seclusions, Lock, Gates, Doors

Heat Exchanger

Turning, Driving, Lifting equipment
Continuous conveyors, Feeders

Generator Units

Heating and Cooling Units

Pressing and Packaging equipment

Mixer, Stirrer

Blower, Air Pumps / Fans, Compressor Units
Pump Units

Purification, Drying, Filter

Combustion Equipment e.g. grates

Vessels and Tank

Foundation

Boiler Heating Surfaces

Injector, Ejector

Flow and throughput limitation equipment (Orifice)
Holders, Carrying Equipment, Support

Piping, Ducts, Chutes, Compensator

Sound Absorber

Insulations, Sheatings

Standard Measuring Circuits Codes:

CD
CE
CF
CG
CK
CL

Density

Electrical Quantities
Flow, throughput
Distance, Length, Position
Time

Level
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CM Humidity
CQ Analysis (SWAS)
CS Speed, Velocity, Frequency
CT Temperature
CY Vibration, Expansion

ANNEXURE-3

Numerical Keys
A) Numerical Keys at System Code Level

i)  Use 10, 20, 30... To distinguish between main systems having same Alpha
Codes. Examples:

a) Main Steam (Left) and Main Steam (Right)
b) BFP — A/B/C
c¢) ID Fan— A/B, FD Fan A/B, AH — A/B

ii)  For branch off from main system path having code say 10, keep the same
alpha code and use 11, 12, 13 etc. Similarly for other branch off from main
system path having code say 20, keep the same alpha code and use 21, 22, 23
etc and shall carry on further in the same way.

iii)  If the branch off from main system / sub system path is used for some other
system, where different alpha codes can be applied, then in that case the said
branch line will be designated by the alpha codes of the system to which it is
providing the input.

B) Numerical keys at Equipment Code level:

There are three numerical keys available for each type of equipment code.
Following has been agreed upon considering present practice, better flexibility and
ease in sorting.

i)  Valves and Dampers --- Equipment Code — AA

N1 N2 N3
Motorised (on/off duty) - 0 01 to 50
Motorised (inching duty) - 0 51 to 99
Pneumatic (Control) - 1 01 to 50
Motorised (thyrestor Control) - 1 511099
Sol. Operated - 2 01 to 99
(Open / Close duty (Valves, NRVs, Gate)
Hydraulic 3 01 t6 99
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NRV (Without actuation)
Manual
Manual

Relief & Safety Valves
Reserve

Reserve

ii)  Field Instruments

Field Transmitters & Analog Signals
Field Switches & Binary Signals

PG Test Point

Gauges

Automatic Turbine Tester (ATT)-HWR

4

5
6
7
8
9

N A = O

(Reserved for protection Signals used by Hardwar)

Example of Numerical Key Usage:

01 to 99
01 to 99
01to 99
01 to 99
01to 99
01to 99

01 to 99
00 to 99
00 to 99
00 to 99
00 to 99

In line with the philosophy adopted for Valves / Dampers /instruments etc.
pumps and fans in the main systems (having different system code) can be
Where system code is

numbered as AP/N100 and as AP/N101, 102,

same.
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1. GENERAL

1.1 This specification covers the design, manufacture, testing at Manufacturer's works,
delivery to site, handling at site, installation, commissioning and carrying out
acceptance tests and final painting at site of various equipment of the compressed air
system, as specified hereinafter.

2, SYSTEM DESCRIPTION

21 The compressed air system shall consist of instrument air compressors & air drying
plant (ADP), plant air compressors, air receivers, control panels interconnecting
compressed air piping, cooling water piping, instrumentation and control.

2.2 The compressors shall be arranged such that all the plant air compressors shall
supply air to the upstream (header of instrumentation air of each ADP through an
isolation and a non-return valve so that in the event of failure of instrument air
compressor, the instrument are in ensured at all time continuously.

3. DESIGN CRITERIA

3.1 The instrument air compressor will be designed to meet the instrument air
requirements of all the equipments /plants/systems as specified elsewhere in the
specification (excluding the compressed air requirement of Ash Handling Plant).

3.2 The Plant/Service air compressor will be designed to meet the plant/service air
requirements of all the equipments / plants / systems as specified elsewhere in the
specification (excluding the plant air requirement of Ash Handling Plant) or capacity
be identical as that of the instrument air compressors whichever is higher.

3.3 Design margin of 25% is to be considered for IA & PA/SA requirement for sizing of
the Instrument Air Compressor & Plant/Service Air Compressor.

34 Each compressor will be designed to deliver the nominal capacity at the required
delivery pressure.

3.5 The compressors' capacity will be designed for 45° C DBT and 75% RH

3.6 For Instrument Air, Delivery pressure will be 7.5 Kg/cm? (g) at ADP outlet.

3.7 For Plant / Service Air, Delivery pressure will be 8.0 Kg/cm? (g) at Compressor outlet.

3.8 Air compressors will be designed for continuous operation with high efficiency to
satisfy the performance requirement.

3.9 The continuous motor rating (at 50° C ambient) will be at least ten percent (10%)
above the maximum load demand of the driven equipment under the entire operating
range. When the driver is not directly coupled to the compressor, due consideration
will be made for losses in power transmission, in addition to the above margin.

3.10 Velocity of air in the air piping shall be limited from 6 to 9 m/sec.

3.1 Velocity of water flow shall be limited to 2.5 m/sec and for gravity flow the same shall
be limited to 1.5 m/sec.

3.12 For calculating friction loss in piping system: WILLIAM & HAZEN formula shall be

used with C value as 100.
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3.13 Noise level of compressors not to exceed 85 dBA to a reference of 0.0002 microbar
when measured at a distance of 1.5 m above the floor in elevation and at a distance
of 1 m horizontally from the nearest surface of compressor.

3.14 Compressors to be designed for Continuous, Load-Unload and On-Off mode
operation.
3.15 Satisfactory operation in parallel shall be ensured without any uneven load sharing,

undue vibration, noise etc.

4. OIL FREE MULTISTAGE SCREW TYPE COMPRESSORS
41 AIR COMPRESSOR SHALL COMPLY WITH THE FOLLOWING REQUIREMENTS.
411 Design / Construction

i) Compression chamber Wall thickness to withstand maximum design pressure.
i) Casing with a large inlet port for fast filling and low air velocity.

iii) To provide suitable arrangement for cleaning of the cooling water jackets
during maintenance of compressor.

iv) Dynamically balanced, one piece Rotors with asymmetric profile, to keep
leakage losses to a minimum and ensure high efficiency.

v) Rotor shaft mounted, oil lubricated, highly precise timing gear shall be designed
to counter act the axial forces incurred in compression.

vi) Life of Qil lubricated anti-friction type bearing be at least 8000 running hours.
vii) Shaft Seals of floating restrictive ring type design.

viii) The shaft seal rings and retainers shall be free for radial self-adjustment on the
rotor shafts.

ix) Minimum design service factor for the integral, oil lubricated type, step-up Gear
Box shall be of 1.5.

x) To provide safety valves on low pressure and high pressure stages.
xi) A direct driven positive displacement type oil pump connection to the main
drive shaft is preferred. Alternatively a separate motor driven oil pump be

provided.

xii) The lubrication system to include oil pump, oil filter, oil cooler and oil tank /
sump.

xiii) Cooling shall be by closed circuit Demineralised water.

xiv) Compressor shall be directly coupled with constant speed squirrel cage
induction motor conforming to the technical specification attached elsewhere.

4.1.2 Material of construction

The materials of various components shall conform to the applicable BIS / BS / ASTM
/ DIN standard or any other reputed standards.

i) Compressor chamber: Cast iron coated with corrosion resistant material.

i) Rotors: Forged carbon steel coated with corrosion resistant material
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iii) Timing Gear: Low, Alloy Steel.
iv) Inlet throttle valve & Housing: Aluminium
v) Shaft Seals: High, Alloy Steel.
vi) Safety valves: Brass
vii) Water separator: Cast Iron
viii) Non-return valves: Stainless steel spring loaded type.
ix) Blow off valve: Stainless steel.
x) Unloading Cylinder header: Aluminium
xi) Tube of Blow off cooler / oil cooler: SS 304
xii) Outer casing of coolers: Carbon Steel
xiii) Gear box: Cast Iron
xiv) Gears:  Alloy Steel.
However, Material of Construction of components of Screw Compressor of reputed
manufacturer shall also be acceptable subject to BHEL/Customer’s approval.
413 Accessories
Each compressor skid to include Suction filter, silencer, intercooler & After cooler with
moisture separators, automatic drain traps, instruments, control panel Base plate,
coupling guard. Foundation bolt, nuts, anti vibration pads, Eye bolts and operation
and maintenance tools.
41.4 Control Philosophy

i Each compressor be operatable under continuous, auto, “Load-Unload” or “On-
Off” mode (i.e.) “Dual control modes”.

ii.  Any of the compressors shall be selectable at control panel to operate either for
Base duty (Auto Load-Unload) or Standby duty (Auto On-Off) operation.

iii. In “Base duty” mode, whenever air supply from compressors exceeds the
demand, control system shall:

a) Operate the load-unload circuit at a predetermined set pressure.
b) Throttle the inlet valve.
c) Open the blow off valve.

Unloaded compressors to run in idling mode and when system pressure drops
due to more demand, the load-unload circuit shall operate again to bring the
compressor to 100% load after closing the blow-off valve.

iv. In “Stand-by” duty the compressor shall automatically assist base load
compressors during periods of peak air demand. When air pressure in the
system reaches a pre-set lower limit, compressor shall be started to unloaded
condition. After a suitable time delay, the compressor shall be fully loaded.

v. When the pressure in the system rises to pre-set high value, the compressor
shall be unloaded and shall run in idling mode for a specific period, (set by a
timer), the compressor may be loaded to; full load in case of drop in system
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pressure or compressor may be stopped in case the system pressure does not
drop and compressor continues to idle for more than a pre-set time.

vi. The pressure and duration of time to be set shall be adjustable at site from the
panel.

vii. Further all interlocks for safe and proper operation of the compressors shall be
provided by the Bidder.

viii. All pressure and temperature conditions used for tripping the compressor shall
be provided with pre-trip annunciation in the control panel.

ix. Independent switches shall be used for alarms (annunciations) and tripping or
interlock as far as possible.

X. An electrically operated automatic valve shall be provided on cooling water
supply line of each compressor which will automatically shut off the cooling
water supply, in case compressor is not running for more than set time duration.
Suitable interlock shall also be provided for opening the valve before starting of
the compressor.

4.2 Intake Filter and Silencer
Intake Air Filter and Silencer shall be comply with the following requirements:
421 Performance

i.  Filtering efficiency minimum 99% down to 10 microns.

ii. Maximum pressure drop across filter at design flow rate in new condition be 250
mm of water column.

iii. Design Airflow rate corresponding to compressor airflow.

422 Quantity: One per compressor
423 Design air data
i.  Dust concentration:30 mg / M*
ii.  Particle size in microns: Up to 10 microns
424 Type/Design: Heavy duty type
425 Construction

i.  To provide densely packed, replaceable type paper as filtering media.

ii.  Filter to be designed to have sound suppressing characteristics.

iii. Preferably Filter and silencer be combined type.

iv. Filter to take suction from outside not from compressor room.

4.3 Inter Cooler & After Cooler
Inter cooler and After cooler shall comply with the following requirements:
4.31 Performance

i.  Outlet temperature of air from intercooler to suit the equipment offered.

ii.  Outlet temperature of air After cooler to be limited to 10 Deg.C of inlet cooling
water temperature.

4.3.2 Type: Shell and tube type
4.3.3 Construction

i.  Design code: TEMA class “C” or equivalent.
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ii.  With removable tube bundle type.
iii.  With internal baffling.
iv. Design pressure in airside: 2 Kg / Cm? more than air inlet pressure.

v. Design pressure in waterside: Not less than shut off head of DM cooling water

pump.
4.3.4 Material
i. Tube : Admiralty brass or Aluminium brass or SS 304.
ii. Shell : SA 285 Gr.C or equivalent
iii. Tube sheet: SA 285 Gr.C or equivalent
iv. Baffle : Carbon steel
v. Flanges : Steel IS 2862.
435 Accessories

i.  To provide necessary vent & drain connections.
ii.  Moisture separation units with level gauge.

iii. Automatic drain trap stations with bypass & isolating valves for moisture
separators.

iv. Safety valves
v. Lifting eye bolts, tools & tackles if any.
4.3.6 Additional Data

After coolers are not to be fitted with instrument air compressors if bidder offers
“Heat of compression” type air drying plants and the same shall be provided at
down stream of ADP.

5. RECIPROCATING OIL FREE COMPRESSOR

5.1 Each of the Compressors shall comprise but not be limited to the following:

511 LP and HP cylinders as required to meet the compressor rating, intercoolers,
automatic drain trap station, relief valves and other accessories.

51.2 Drive machinery including drive motor and accessories.

51.3 Frame lubrication system, complete with protective devices and instruments.

51.4 After cooler and moisture separator both complete with automatic trap station, relief
valves and other accessories and instruments .

51.5 Air intake filter and silencer unit

5.1.6 Set of local instruments as applicable

51.7 Set of cooling water control valves.

51.8 Set of foundation bolts, nuts etc. for compressors, motors, after coolers, suction filters
etc.

519 Control panel comprising of all relays, contactors, solenoid valves, pressure switches,
instruments, pneumatic impulse air tubing annunciation window selector switches etc.

5.1.10 Flow indicator of jacket cooling water after the inter and after coolers

5.1.11 Relief valves on the instrument and service air headers and also after the

interconnection header between SA and IA headers.
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5112 Instruments like pressure / temperature gauges and switches as required for the
following:-

i.  Pressure switches
a) Compressor lube oil pressure low alarm
b) Compressor lube oil pressure very low trip
c) Toload the compressor
d) To unload the compressor
e) To start the compressor
f)  To stop the compressor

g) Low water pressure alarm on common water inlet heater of the
Compressor.

h) Very low water pressure trip on common water inlet heater of the
Compressor.

ii. Temperature switches
a) Air after after-cooler high alarm
b) Air after after-cooler very high trip
c) Compressor cylinder water outlet temperature high alarm

d) Compressor cylinder water outlet temperature very high trip.

iii. Pressure gauges
a) After compressor inter-cooler
b) After compressor after-cooler
c) Atwater inlet common header of the compressors
iv. Temperature gauges
a) After cooler water outlet
b) After cooler air outlet
c) Inter cooler water inlet
d) Inter cooler air outlet
e) After air compressor cylinder jacket
5.1.13 Flow indicator of jacket cooling water after the inter and after coolers

5.1.14 Relief valves on the after coolers, intercoolers, instrument and service air headers
and also after the inter connection headers between SA & IA headers, moisture
separators etc.

5.1.15 Counter flanges, bolts, nuts and gaskets at all equipment/piping terminating points.

5.1.16 Base plate/plates, support plates, anchor bolts and nuts, inserts, lifting lugs, eye
bolts, etc. as required.

51.17 Set of special tools and tackles including tools boxes.

5.1.18 Cleaning, protection and painting

5.1.19 Initial fill of lubricating oil for compressors and filtering media for all filters.
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5.2 CONSTRUCTION FEATURES
5.21 Air Compressors

i. Each compressor shall be multi stage, reciprocating, water cooled type.
Compressor cylinder shall be closed grained cost Iron conforming to 1S:210 FG
260 or equivalent. The cylinder shall be provided with renewable liners or
recording allowance as per API-015, 1974. The crankshaft and connecting rods
shall be of forged steel conforming to 1S:1875 or equivalent and statically and
dynamically balanced,. The service air compressors shall be lubricated / non
lubricated type (as required in the data sheet A) whereas the instrument air
compressors shall essentially be non lubricated type and the air delivered by
these instrument air compressors shall be completely free of any oil, grease and
other impurities. To ensure, this the piston rings shall be of Teflon and no
lubricating oil shall be used in the cylinder. Special care shall be taken to
prevent any oil from finding its way into the cylinders from the crank case.

ii. The piston rod packing shall also be of oil less self lubricating type. Any oil
adhering to the piston rod shall be wiped off by suitable water rings. Suitable
collar may also be fixed in the piston rod so that any trickling oil flow can be
stopped from movement towards the cylinder.

iii. The intake filters with built in silencers shall be of dry reusable type located at
the air intake connection to low pressure cylinder to remove any carried solid
particles in air.

iv. Crank case shall be of rugged construction and shall have openings for access
to all crank case machinery. A level indicator shall be provided for all crank case
oil sump.

v. Each compressor shall be driven preferably by direct coupeled electric motors or
otherwise through V' belt drives. The drive shall be provided with a safety
guard.

vi. Flywheels shall be provided, if required, and shall be of adequate size to
smoothen the effect of fluctuation of turning moment load during crank
revolution.

vii. Compressor valves shall have large effective areas permitting low velocities. In
case of on lubricating type compressors, valves disc. Shall be either of stainless
steel to AISI 316 or 15% chrome steel heat treated, tempered and ground. The
valve seats and guards shall be case hardens and valve spring shall be of
stainless steel. Self lubricating valve guides and wear strips shall be used for
noiseless operation and long life. The tenderer shall offer his standard materials
of construction for the valve for lubricated type of compressor.

viii. To shut off cooling water flow through intercooler, compressor jacket and after
coolers, operate lockable type gate valve (lockable in open position) shall be
provided. These valves are to be shut off manually when required.

ix. The crankshaft bearings shall be of antifriction type. A crankshaft driven positive
displacement pump shall draw lubricating oil from the crankcase sump though a
strained and shall provide for forced lubrication to all the bearings.

X.  The compressor lube oil pressure shall be built up with in a predetermined time
(adjusted by a timer) failing which the compressor shall automatically trip.

xi. Provision shall be made for lubricating the parts where ever necessary to ensure
smooth operation and freedom from undue wear.

xii. Gear boxes and oil bath shall be provided with filling and drain plug of adequate
size and shall also be provided with visual level indicators. Provision shall be
made for efficient lubrication of all bearings, including ball and roller bearings by
the use of separate grease cups, self sealing nipples of oil baths. Housing of
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ball and roller bearings shall be packed at the time of assembly. Necessary
provision shall be made for preventing dust ingress into lubricated parts. A
drawing showing all lubricant points and recommended lubrications to be used
shall be supplied. The first fill of oil lubricant of correct grade shall be provided.

xiii. All lubrication systems fittings on all equipment supplied shall wherever possible
be standardised. The grease nipples shall be of button head type or approved
equal and shall conform to 1S:4009.

xiv. The power ratings of the driver shall be selected such that the minimum margin
of 15% is available over the power requirement to deliver rated capacity at rated
pressure. When the drive is not directly coupled to the compressor, due account
should be made for losses in power transmission in addition to the above
margin. In case belt driven compressors, 5% belt loss should be considered
over and above 15% spare margin in selecting the driven motor.

522 Inter Cooler, After Cooler and Moisture Separator

i.  The intercooler shall be provided between the low and high pressure stages of
the compressor. The after coolers and moisture separator shall be located
between the compressor discharge and air receiver. Volume bottles shall be
provided at LP cylinder discharge end and HP cylinder suction and discharge
ends to take care of the pulsation or air flow. Both intercooler and after cooler
shall be water cooled complete with standard accessories, such as safety valves
moisture separator and automatic drain trap, bypass arrangement for automatic
drain trap. The equipment shall be complete with the instrument mentioned
elsewhere in this specification included in the scope of work. The inter cooler
and after cooler shall be designed with adequate margin in heat transfer area.
For design purpose a cleanliness factor of 0.85 shall be used in both cases.

ii.  The after cooler shall be designed such that the temperature of air leaving is not
more than 80 deg. C above the cooling water inlet temperature.

iii. Following material of construction shall be used.
a) Shell: ASTM A-285 Gr. C or approved / Equal
b) Tubes: Copper as per BS-378 or admiralty brass to ASTM B-111 type B.
c) Moisture separator: Galvanised, to prevent corrosion Internal.

iv. The lower portion of moisture separator shall be provided with the gauge glass.
Pressure drop in intercooler, after-cooler & moisture separator, shall be kept to a
minimum. Pressure parts shall be designed as per 1S:2825 or as per ASME
section VIl Div. 1 Design of coolers shall be as per TEMA class C.

v. Both intercooler and after cooler shall preferably be standardised in regard to
tube material, tube outside diameter & tube length.

5.2.3 Oil Separator

i. In case compressed air is to be fed from the lubricated compressors to the
pneumatic/control valves, then it would be desirable that the air is made oil free
before it is fed to the pneumatic valves bypassing it through and air separator.
(Please refer to data sheet A).

ii. The oil separator shall be constructed from carbon steel in accordance with
pressure vessel codes like ASME Section VIII Div. | or IS 2525. The design
pressure of this same shall be indicated in Data Sheet A. The oil separator shall
be able to remove the oil in the condensed form by impingement on a cartridge
of synthetic wool to a degree as specified in Data Sheet A.

iii. The design of the oil separator shall be such as to facilitate easy removal of the
synthetic wool cartridge for cleaning. A drain valve shall also be provided.
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iv. The frequency at which the oil separator is to be drained and the time after
which the synthetic wool should be either washed with a solvent or replaced
shall be clearly indicated.

5.3 Control and Interlock Equipment
5.3.1 Compressor Capacity Control

i.  Control system for each compressor shall be to maintain receiver pressure
within the specified limits by load unload Control” or on-off control” (i.e. dual
control as per data sheet ‘A’ which are briefly described below:-

ii. The loading/unloading of the compressor is to be actuated through pressure
switches located on the outlet header of each compressor. The compressor(s),
in this mode of control would run continuously at constant speed but would be
loaded and unloaded in steps of 100, 50% and 0% by closing and opening of the
respective suction valves. This is to be achieved by means of a selector switch,
having two position viz “Auto” and ‘Mechanical’.

iii. In the auto position the control will be through electro pneumatic means i.e.
pressure switches while in the mechanical position, the control shall be through
adjustable spring loaded mechanical governors.

iv. Normally the selector switch for control for all the compressors will be in the
‘Auto’ position and the mechanical position is only a standby arrangement.

v.  Another selector switch is to be provided for selecting the duty of the compressor
viz. ‘Main’ or ‘Standby’ Duty. Depending upon the position selected in this
selector switch, the compressor will run as a main compressor or be a standby.

vi. In the ON-OFF mode of capacity control the compressor will always be loaded
except during starting. The compressor is started automatically when the
discharge header pressure falls below the set value by the pressure switch. The
compressor is stopped when the discharge header pressure reaches upper set
limit on another pressure switch. The first start of compressor will however, be
manual. In the event of tripping of compressor on fault or manually, the
compressor will not start automatically until the fault is reset and started
manually.

5.3.2 COMPRESSOR PROTECTION

The control panel shall house an audio visual alarm system for each compressor
in order to ensure safe operation of the compressors and to bring their abnormal
operation to the notice of the operator. The items to be annunciated for IA & SA
compressors shall include but not be limited to the following:-

a) Receiver pressure high alarm

b) Receiver pressure very high trip

c) Receiver pressure low alarm

d) Compressor lube oil pressure low alarm

e) Compressor lube oil pressure very low trip

f)  Air temperature after aftercooler high alarm

g) Air temperature after after-cooler very high trip

h) Compressor cylinder water outlet temperature high alarm

i) Compressor cylinder water outlet temperature very high trip.

6. AIR RECEIVERS

Air receivers shall comply with the following requirements.
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6.1.1 Design
i.  Design pressure & temperature : 10 Kg/cm?® & 50 Deg.C.
ii.  Outdoor located, vertical cylindrical vessel.
iii. Design code : ASME Sec. VIII Div 1 or 1S:2825 & IS 7938.
iv. Welded Construction : Longitudinal seam in adjacent sections shall not be in
same line.
v. To provide gasketted inspection manhole of minimum 500 diameter.
Opening shall not pierce any seam & shall be as far as possible away from any
welded seam.
6.1.2 Fabrication
i.  Welding as per relevant codes.
ii.  Filler material to have composition & structure as that of material welded.
iii. Welding electrodes to be approved by Owner.
iv. Electrodes to be dried before use.
6.1.3 Accessories
i.  To provide Relief valves to suit compressor capacity and set pressure of the
same at least 10% above working pressure.
ii.  The spring in relief valve shall not reset for any pressure more than 10% above
or below the design set pressure.
ii. Drain connection with automatic trap stations.
6.1.4 Material
Shell End plates & flanges --- 1S:2002 or Equivalent.
7. AIR DRYING PLANTS
Air Drying plants shall comply with the following requirements:
71 Performance Requirements
711 Normal flow rate: To match compressor capacity.
71.2 To be designed for continuous duty for dew point of outlet air at minus (-) 40 Deg.C at
atmospheric pressure.
71.3 Quality of dry outlet air to conform to Instrument society of American standard S7.3
“Quality Standard for Instrument Air”.
71.4 ADP to be placed upstream of the air receiver.
7.2 Quantity
7.21 One ADP for each Instrument air compressor.
7.3 Type / Design
7.31 “Heat of Compression type ADP” either “Conventional Type” or “Rotary Drum type”.
7.3.2 Drying by absorption method.
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7.4 Construction of Conventional heat of Compression type ADP

7.4.1 Reactivation shall be by “Heat of Compression” method without any air purge loss.
Hot unsaturated compressed air shall be used for regeneration of exhausted
dessicant in case of “Heat of compression type ADP”.

7.4.2 With two absorber tower per ADP for conventional type (One for drying while the
other is under regeneration / standby modes).

7.4.3 Design drying cycle: 8 Hours.

7.4.4 Design regeneration cycle: Less than 8 hours including cooling period.

7.4.5 Indoor located.

7.4.6 With (minimum) 3 steps de-pressurisation.

747 To provide automatic tower change over control with provision for manual take over.

7.4.8 All pressure vessels to be designed as per 1S:2825 or equivalent code.

749 All vessels to include required manholes / harid holes.

7.410 All hot vessels & pipelines to be insulated to restrict the outside temperature within 60
Deg.C with mineral wool (or equivalent), Gl wire netting and aluminium cladding /
over.

7.4.11 Quantity of dessicant to be calculated taking into account residual moisture content at

the end of regeneration cycle. Design calculation with curves shall be submitted for
approval of Owner.

7.4.12 Absorption capacity and density to be considered for silica gel shall not be more than
10% and 550 Kg/M® respectively. In case of activated alumina the same shall be 8%
(max) and 900 Kg/M® (max.) respectively.

7413 Minimum 20% of dessicant depth shall be provided as free board in adsorber vessels.

7414 Adsorber vessels to be provided with suitable number of inspection / sight windows of
peresplex for observation of adsorbent condition.

7.4.15 Dessicant filling and removal connection shall be provided.

7.4.16 Non-lubricated two way three way / four way valves ball valves with pneumatic

actuators be provided.

7417 In case of Heat of compression type adsorbers shall be sized so that even when the
compressor is operating at 50% capacity, complete regeneration shall be achieved
within the cycle time.

7.4.18 Complete ADP equipments shall be preferably mounted on a skid.

7.4.19 Required sample connections in piping be provided for sampling of air at desired
locations.

7.5 Accessories

7.51 Prefilters and After filters: 2x100% with automatic drain trap filter arrangement
& with ceramic candle type elements.

7.5.2 Electric Heaters: 2x100% with thermostatic control for heater & facility for easy
replacement of element.

7.5.3 To provide suitable solenoid valves for depressurisation and re pressurisation of
towers.

7.6 Material

7.6.1 Absorber vessels & its internals: MS Vessels as per IS; 2062 & Internals SS 304
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7.6.2 Regeneration air cooler shell tube(if applicable): SA-285 Gr.C or equivalent

7.6.3 Blower casing: Carbon steel

7.6.4 Blower blades & shaft: Stainless steel

7.6.5 Relief valves: Brass or SS

7.6.6 Tube of heat exchangers and Dehumidifier: Aluminium brass or SS

7.6.7 Shell & tube sheet for the above: SA 285 Gr.C.

7.6.8 Baffle: Carbon steel

7.6.9 Dessicant: Silica gel / Activated Aluminium or as per manufacture’s standard.

7.7 Control philosophy

7.71 Sequential operation of the adsorber towers be controlled automatically with a
provision for manual take over.

7.7.2 Automatic operation of adsorber tower under drying, operation of the other tower
under regeneration, change over of towers, starting and stopping of blowers, slow
depressurisation & re pressurisation of towers etc. shall be timer controlled. During
the process, in case, operation is taken over manually from the panel through push
button or selector switch, the sequential operation shall start with the manual initiation
for each of the steps.

8. INTER CONNECTING PIPING, FITTING AND VALVES

Inter connecting piping, fittings and valves shall confirm to the following
requirements.
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8.1 All interconnecting compressed air piping shall conform to IS: 1239 ( Heavy Grade )
or IS: 3589 Gr. 410 and galvanised as per IS : 4736.

8.2 Fittings for air piping shall be conforming to IS: 1239/I1S:1879 and Grade equivalent
that of parent pipe Grade.

8.3 Compressed air piping from air compressor to after cooler and other lines handling
hot air will be suitably insulated so as to restrict surface temperature to 60deg.C. The
pipe joints will be screwed coupling type for sizes upto 50 NB and above 50 NB the
same will be flanged.

8.4 All cooling water piping will be M.S. conforming to IS: 1239 (Part-l) (Heavy Grade).

8.5 For Air line Ball Valves with Stainless Steel internals with Teflon seat shall be
provided. Ball valves upto 50 NB shall be of Forged Carbon Steel Body with screwed
connections. Ball valves above 50 NB shall be of Cast Carbon Steel Body with
flanged connections.

8.6 The check valves shall conform to IS: 3412.

8.7 For water line Gate valves shall be provided. For size 50 NB and smaller carrying
water the same shall conform to IS:778 with gun metal body and trim and for above
50 NB with carbon steel body and internals.

9. INSTRUMENTATION (GENERAL)

9.1 Detailed specification for the Instrumentation shall be referred in the control and
instrumentation section of this volume.

9.2 The bidder shall include instruments / controls to facilitate safe, reliable and efficient
operation for the system offered. The instrumentation control system offered by the
bidder shall be subjected to approval of the Employer during detailed engineering.

9.3 All Instrumentation and Control equipments required for Compressed air system such
as primary and secondary instruments, control panels / cabinets, cable etc. shall
meet the requirements specified in control and instrumentation section of the Volume.

9.4 The protection and interlock system shall be subject to the approval of the Employer.

9.5 All pressure and temperature conditions used for tripping the compressor shall e
provided with pre-trip annunciation in the control panel.

9.6 Following general philosophy shall be followed regarding instrumentation.

9.6.1 Pressure Indicators / Vacuum gauge:

At inlet outlet of each compression stage (air line).
ii. Atinlet and outlet of cooling water header.

iii. Atinlet and outlet of (air line) each heat exchangers of compressors & air drying
plant (in air side).

iv. Atinlet and outlet of each adsorber vessel.
v. At each air receiver and at outlet header of compressor & air drying plant.

vi. Atinlet of each of the filters of compressors assembly and ADP system.
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9.6.2 Pressure Switches (Individual for each function).

i. At inlet/outlet of each compressor stage of the compressor (for annunciation /
interlock).

ii.  Ateach air receiver for:
a) High/Low pressure alarm, for start/stop control.
b) Forload/unload control.
c) At common discharge outlet of compressor & air drying plant (for alarm)
iii. Atdischarge of each compressor.
9.6.3 Temperature Indicators

i. At inlet and outlet of each heat exchangers / coolers of compressor and air-
drying plant in the lube oil, air & cooling water circuits.

ii. Atinlet and outlet of electric heaters & exhaust (atmosphere) of regeneration air
(for open through type ADP).

iii. Atinlet and outlet of each adsorber vessel.
iv. At common discharge outlet of compressor & ADP.
9.6.4 Temperature Switches / Temperature Controllers

i. At inlet and outlet of each heat exchangers / coolers of compressor and air
drying plant in the air & cooling water and lube oil circuits for low & high alarms,
trip & interlock.

ii. At outlet of electric heaters & exhaust of regeneration air (open through type
ADP) for alarm & interlock.

iii. Atdischarge of each compressors (before air receiver).

iv. At common discharge outlet of air compressors & air-drying plant.
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CAS SUB-VENDOR LISTxls

SUB VENDOR LIST & INSPECTION CATEGORISATION (ANNEXURE- II)

COMPRESSED AIR SYSTEM
SL QP/ Place of . N
No tem Insp.Cat Proposed Subvendor M faciineE Technical Limit Remarks
1 AIR DRYING PLANT (HOC I — ¢
TYPE) ACIL BELGIUM  |ROTARY DRUM estingiatAtias Gopco
Works Pune
MELLCON Delhi Twin Tower type
DELAIR Gurgaon Twin Tower type
SUMMITS Coimbtore Twin Tower type
Shalkcot Noida Twin Tower type
2 AIR DRYING PLANT
(REFRIGERANT TYPE) ACIL BELGIUM
MELLCON Delhi
DELAIR Gurgaon
SUMMITS Coimbtore
Shalcot Noida
Savroe Germany
MTA Italy
Dominic Hunter UK
3 | MS/GI Fines —ERW IS 1239/ m SAIL Rourkela 1) Quantity < 200 meters
is 3589 Assorted sizes)
2) Material will be accepted
on the basis of Main
- — - contractor COC supported
Jindal GhaziabadHissar upto 350NB by manufacturer TC us
Surya Roshni Bahadurgarh upto 400 NB per relevant Code. In
addition to sbove main
cont will certify
Tala
S 1239 Pipes Jamshedpur upto 150N availability of correlated
identification marks on pipe
Maharshtra seamless Raigad 200 to 500 NB wrt Manf TC and will also
certify that pipes are free
IS 3589 from rust
PSL ChennaiVizag/Kutc | Spiral Weld SAW as per IS 3589
h/Daman
Lalit Profile Thane Spiral Weld SAW as per IS 3589
Samshi Pipes Industries Vadodara Spiral Weld SAW as per IS 3589
Mukut Pipes Rajpura Longitudinal SAW (Single side weld)
as per IS 3589
Indus Tubes G B Nagar Upto 300 NB ERW Pipes as per IS |
1239/3589
Mann Ind Indore Spiral Weld SAW as per 1S 3589
Surendra Engg Rajpura Spiral Weld SAW as per IS 3589
Page 10f9 p&%/\r‘]
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SL QP/ Place of .
No tem Insp.Cat Proposed Subvendor Maritactores Technical Limit Remarks
Pratibha Pipes & Structure Thane Spiral Weld SAW as per IS 3589
Pt Lid
JCO Gas Pipe Chindwara Spiral Weld SAW as per IS 3589
Nukat Tanks and Vessels Tarapur Longitudinal SAW (Single side weld)
as per IS 3589
DADU Pipes Sikrandrabad Upto 300 NB ERW Pipes as per IS
1239/3589
Good Luck Tubes Sikandrabad Upto 300 NB
Advance Steel Tubes Sahibabad Upto 300 NB
APL APPOLO Tubes Sikandrabad Upto 300 NB
Hi Tech Pipes Sikandrabad Upto 300 NB
Ratnamani Kutch/Ahmedabad/ | Upto 400 NB ERW Pipes as per IS
Chhatral 3589 and SAW as per IS 3589
Welspun Anjar/Bharuch Upto 400 NB ERW Pipes as per IS
1239/3589 and SAW as per IS 3589
4 Forged/Formed fittings n EBY Taloja
Siddarth & Gautam Faridabad
Pipefit Baroda
MS Fittings Kolkala
Tube Products Baroda
Bharat Forge Pune
NL Hazra Kolkata
Ball Valve Precision Engg Nasik upto 400NB 150 class
Microfinish Valves Ltd Hubli ==
Weir BDK engg indusiries NEW DELH!
Flow chem. Industries Ahemdabad upto 50 NB 800 Class: 350NB
150 dasc
Audco Chennai
Akay India Hubli upto SONB 800 class
AV Valves Agra
Asian Industrial valves & Chennai
Instruments Ltd.
ATAM Valves Jalandhar (1) BALL VALVES: FCS/FSS - 172"
to 2" #800 & CCSICSS-2.1/2"to 4"
# 150 (2) BALL VALVES: GUN
METAL VALVES SIZE 15 NB TO B0
NB - UPTO PN16.0
GM ENGINEERING Rajkot
Hawa Valves (India) Pvt. Ltd, Navi Mumbai Size up to 2" & #800 with MOC as
FCS & FSS and for size from 65 NB
to 150 NB & #150 with MOC as
CCS and CSS.
PR ECE Bk L TR
(Honist, Purs)
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SL QP / Place of -
No htem Insp.Cat Proposed Subvendor Manufacturer Technical Limit Remarks
INTERVALVE (INDIA) LTD. Pune Steel ball Valves upto S50NB, #800
and B5NB to 150NB. #150
NILON VALVES PRIVATE Ahmedabad
LIMITED
LEADER VALVES LTD. Jalandhar CAST STEEL UPTO 200
MM,CLASS 150/300.
DEMBLA VALVES LTD. Thane
SURYA VALVES AND Chennai FOR CARBON STEEL/STAINLESS
INSTRUMENTS MFG CO. STEEL UPTO SIZE 200NB.
UNIFLOW Chennai
VALTECH INDUSTRIES Mumbai FORGED CARBON & ALLOY
STEEL BALL VALVES ,SCREWED
TYPE BALL VALVES RATING 800 ,
SIZES UPTO 50 & CC& ALLOY
STEEL BALL VALVES RATING 150
, SIZES 65 TO 200 FLANGED
TYPE.
VAAS AUTOMATION NEW DELHI
Belgaum Aqua Valve Belgaum
CS/FS Gate/Globe/Check m Fouress Mumbai/
valves Aurangabad
Weir BDK NEW DELHI
L&T Valves Coimbatore/
Kancheepuram
Leader Julundhar
KSB Coimbatore
AV Valves Agra
ATAM Valves Jalandhar (1) Carbon Steel Gate Valves & non
retumn valves: 15 NB to 50 NB
(#800) & 65 NB to 300 NB (#150)
(2) Carbon Steel Globe Valves: 15
NB to 50 NB (#800) & 65 NB to 200
NB (#150)
Fluidiine valves Ghaziabad
GM ENGINEERING Rajkot
INTERVALVE (INDIA) LTD. Pune a) Steel Gate Valves: upto 50NB,
#800 and 65NB to 150NB, #150 b)
Steel Globe Valves: upto 50NB,
#800 and 65NB to 100NB, #150
c)Supplier not registered for NR
Valves
Niton Valves Mumbai
NSSL Ltd. Nagpur
Steel Strong valves Lid. Navi Mumbai
R
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SL QP! Place of
No ftem Insp.Cat Proposed Subvendor Maritctires Technical Limit Remarks
VENUS PUMPS AND Kolkata CC/CSS-GATE-BBT-UPTOE00NB
ENGG. WORKS CL UPTO300,GATE-PSBT
UPTO250NB CL 1500,GLV-BBT-
UPTO300NB CL UPTOG00,SCNRV-
BBT-UPTOG0ONE CL
UPTO150, SCNRV-BBT-
UPTO300NB CL 300,SCNRV-PSBTY
UPTO150NB CL UPTOS00
VALTECH INDUSTRIES Mumbai CAST CARBON & ALLOY STEEL -
» VALVE/RATING/SIZE-
GV/150/900,GV/300/400,
GWV/600/300 ,
GV/IGLV/NRV/E00/250 ,
GLV/300/300,GLVI150/350/ |
SCNRV/150/700, SCNRV/300/350,
SCNRV/S00/250.
V K Valves Lid. Jalandh
KBL Kondhapuri
7 Butterfly Valve ] KBL Kondhapur
Fouress Bangalore
Audco Chennai
Weir BDK NEW DELHI
Tyco Halol
Inter Valve Pune
Advance Valves Noida
Fluidiine valves Ghaziabad
Instrumentation Lid. Palakkad
R and D Multiples ( Metal Mumbai
Cast) Pvt, Lid.
SURYA VALVES AND Chennai FORCI,CCS & CS5 UPTO SIZE
INSTRUMENTS MFG CO. 750 NB.
PENTAIR VALVES AND Navi Mumbai
CONTROLS INDIA PRIVATE
LIMITED
UPADHAYA VALVES Kolkata MOC-Cast Iron, size from 65 NB to
MANUFACTURERS 350 NB having rating of PN10 as
PRIVATE LIMITED, per BS EN 593.
VENUS PUMPS AND Kolkata
ENGG. WORKS
s
0N O FIN
D Fumet)
@u}v%;\"
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8 Air Receiver | Integrated Engineers Mumbai
Diamond Fabricators Pune
Parkaire Delhi
Temasme Vesselex Noida
United Engineering Nasik
Works
9 Safety Relief Valve 1] LEADER - JALANDHAR
SPIRAX MARSHALL PUNE
FISCHER SANMAR CHENNAI
10 Pr./Vacuum/Dp Gauges mn Augxitrol UK
Switzer (for DP gauge) Chennai
Budenburg UK
AN.Instruments Kolkata
Bells Control Kolkata
Manometer India Mumbai
H Guru Industries Kolkata
Ashcroft india Kalol
General Inst. Mumbai/Goa
Gluck India Mumbai
BOSE PANDA INSTRUMENTS Kolkata
PVT.LTD.
Forbs Marshall Hyderabad
Gauge Bourdon Mumbai
H Guru Instruments Bangalore
Baumer Technologies Mumbai
1 Pr./Vacuum/DP.swilch n Barton Inst.system UsSA * If the total Quantity is <=
Indfoss Ghaziabad g{:‘;‘;ﬂm‘}“
SOR SA :;r:fﬂ::lurer TC to be
Dressor USA
Delta control UK
Trafag Ranipet
GiC(Gauges Bourdon) Panvel
ASHCROFT INDIA PVT USA/GERMANY
LTD.
Switzer Chennai
12| Temperature Gauge i Budenburg UK
AN.Instruments Kolkata
Bells Control Kolkata
H Guru Industries Kolkata
General Inst. Mumbai/Goa
H Guru Instruments Bangalore
Forbs Marshall Hyderabad
Goa Instruments Goa
Goa Thermostatics Goa
Instruments Pvt. Ltd.
Gauge Bourdon Mumbai
Baumer Technologies Mumbai
Page 5019 d"}*df}‘ V_
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Ashcroft India Kalol
13 | Transmitters ( PT, TT, DPT, LT) " ABB Faridabad PRESSURE TRANSMITTER, DP *If the total Quantity is <=
TRANSMITTER and TEMP 10,
TRANSMITTER then inspection calegory
: .
Yokogawa Bangalore However, manufacturer TC
. to be
Emerson Mumbai submitted
(ABB) -2600T series Faridabad/italy
Pune Techtrol Pvt. Ltd. Pune Only for capacitance Type Level
Transmitter
SIEMENS LIMITED Mumbai
SMART INSTRUMENTS LTD, Mumbai LD-301 & T-301 TRANSMITTER
BRAZIL FROM M/S SMART EQUIPMENTS
BRAZIL.
SBEM PVT. LTD. Pune ©  [Only for capacitance Type Level
Transmitter
TOSHNIWAL INDUSTRIES Ajmer
PVT. LTD.,
V. AUTOMAT & INTRUMENTS NEW DELHI a)DISPLACEMENT TYPE
(P)LTD. TRANSMITTERS. b)PRESSURE AND
DP TRANSMITTERS
Honeywell Automation NEW DELHI
Fuji Japan
NIVO CONTROLS PVT. LTD. Indore For Capacitance type only
Moore Industries CALIFORNIA, USA Indian Associate - Chemtrol
International Inc.
Endress + Hauser (India) NEW DELHI TEMP TRANSMITTER ONLY
Pvt. Ltd.,
14 |HT Motor for Air compressor | CGL Mandideep Upto 1600 KW, 6.6 KV; Upto 1310
Kw, 11 KV
Marathon Electric Kolkata Upto 6.6 KV, 750 KW
BHEL Bhopal
SIEMENS Germany
Hyosung Korea
Hyundai Korea
15 |Flow Swilch I Switzer Chennai
Levecon Kolkata
DK Instruments Kolkata )
Delta UK
ITT Barton USA
16 |Temp Sensor 1 Pyro Electric Mumbai
Detriv Mumbai
17 |Flow Indicator n Sigma Mumbai
Eureca Pune
18 [Auto Drain Trap n Pennant Pune
Forbes Marshal Pune
19 |Dew point meter ] GE Sensing Ireland
9 ? a) q . ‘{
i Eoe)
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SL QP Place of
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Michell Instruments UK
XENTAUR USA
Shaw UK
20 |Flow Meter / Rota Meter I Trac Hyderabad
Eureca Pune Rota Meter only
Flow Star Engg. Faridabad Rola Meter only
Flow Tech instruments Vadodara Rota Meter only
Instruments Engineers Pvt. Hyderabad Rota Meter only
Lid.
Scientific Devices (Bombay) Mumbai Rota Meter anly
Pwt. Ltd.
Emersen Process Vortex Type
Management singapore
[ 3
Vortex Type
ABB Ltd. India
Krohne Marshall Pvt. Ltd. N Vortex Type
India
Endress + Hauser (|) Pvt. Vortex Type
Ltd India
Yokogawa Eleciric Vortex Type
Corporation(other than high {ahar
temp & h2 services) jap
Krohne Messtechnik Gmbh & Vortex Type
Co. Kg Germany
21 Level Indicator/ Gauge n Flow Star Faridabad
Scientific Devices Mumbai
Gauges Bourden Panvel
SBEM Pune
Pune Techtrol Pune
Levcon Kolkata
Sigma Mumbai
V-Automat New Delhi
DK Instruments Kolkata
22 Solenoid Valve i HERION GERMANY/
ITALY
ROTEX VWV NAGAR/
AUTOMATION LTD. BARODA
[ ASCO CHENNAI
JEFFERSON ARGENTINA
AVCON MUMBAI
23 | Cable trays (max 300 meters) m INAR PROFILE ANNAKAPALLI
ANAND UDYOG THANE
MJ ENGG. DELHI
INDIANA MUMBAI Galvanizing. At Karmatara
TECHNO ENGG CHANDIGARH
JAMUNA METAL DELHI
2H1y -
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SL Qr/ Place of % ‘s
No ttem Insp.Cat Proposed Subvendor MinuTactirer Technical Limit Remarks
INDUSTRIAL KOLKATA Galvanizing at Unistar
PERFORATION
VATCO MUMBAI Galvanizing At Sigma
Mumbai
24 Cable Glands i SUNIL& COMPANY KOLKATA
ARUP ENGG KOLKATA
COMMET MUMBAI
QUALITY KOLKATA
PRECISION
25 Cable Lugs n DOWELLS MUMBAI
CHETNA ENGG NASIK
3D VALSAD
26 DC LEAD ACIDMNICD [{1] AMCO SAFT INDIA LTD BANGALORE Ni-Cd batteries only
BATTERY
EXIDE INDUSTRIES LTD NEW DELHI Lead Acid batteries only,
HBL POWER SYSTEMS Hyderabad Ni/Cd and TUBULAR TYPE for Lead
LTD ' acid
HOPPECKE BATTERIEN Germany
GMBH & COKG,
27 | DC Battery Charger ( for PLC 11l AMARA RAJA POWER Tirupati
Panel) SYSTEMS LIMITED
CHHABI ELECTRICALS Jalgaon
PVT.LTD.
CHLORIDE POWER Kolkata
SYSTEMS & SOLUTIONS
LIMITED
DUBAS ENGG PVTLTD BANGALORE
HBL POWER SYSTEMS Hyderabad
—_—l T
JEMA ENERGY Spain For Static SCR Type Full Wave fully
Control type
MASS-TECH CONTROLS Mumbai
PVTLTD.
STATCON POWER Noida
CONTROLS LTD
28 INSTRUMENT FITTINGS ] AURA INCORPORATED NEW DELHI
Astec Valves & Fitlings Pvt. Mumbai
Ltd.,
Arya Crafis & Engineering Mumbai
Pwt. Ltd.
Comfit & Valve Pvt. Ltd. Nandasan-Gujarat
FLUIDFIT ENGINEERS PVT. Mumbai
LTD.
Fluid Controls Pvt. Lid. Mumbai
HP VALVES & FITTINGS Chennai
INDIA PVT. LTD.
PRECISION ENGINEERING Mumbai
INDUSTRIES
Panam Engineers, Mumbai
Perfect Instrumentation Mumbai
Control (India) Pvt. Ltd,
VIKAS INDUSTRIAL Neida
PRODUCTS
29 SS Pipes mn REMI Mumbai
Ratmani Ahmedabad
Apex Tubes Behror .
Choksi Ahmedabad
30 uPs i HITACHI-HIREL Gandhinagar
APC Bangalore
Delta Gurgaon
Emerson Mumbai
DB Power Pune
Aplab Mumbai
Page 8of 9
\N\ ‘_ 160




CAS SUB-VENDOR LIST xis

SL QP! Place of ) e
No Hem insp.Cat Proposed Subvendor MaruTactorer Technical Limit Remarks
3 OWS/PC 1l HP/Compaq
DelHCLIBMLenovo
32 Printer 1] HP/Cannon/EpsonfXeror/IBM
/Lexmark
33 PLC Based Panels I SIEMENS Nasik
SCHNEIDER Nasik
ROCKWELL Sahibabad
GE Intelligent Platform BANGALORE
Honeywell Automation India Pune
Limited ,
ABB Bangalore
34 Fibre Oplic Cable n Birla Encsson Rewa
Finolex Punel/Goa
Aksh Fibre Bhiwadi
35 Junction Box i AJMERA INDUSTRIAL & Mumbai For galvanised & FRP Junction
FLEXPRO ELECTRICALS Navsari, Gujarat Metal type Junction boxes only
K.S.INSTRUMENTS Bangalore
SUCHITRA INDUSTRIES Bangalore
Shrenik & Company, Ahemdabad
36 PAINTS n = : )
Asian Paints (1) Ltd. Mumbai
Berger Paints india Ltd Delhi
Goodlass Nerolac Mumbai
Jenson & Nicholson (1) Ltd  |Gurgaon
CODC carboline (I) Ltd. Delhi
Shalimar Paints Ltd. Gurgaon
Addison Paints Ltd Chennai
Grand Polycoat |IMumbai
Bombay Paints Mumbai
Jotun Paints Pune
Hemple Paints Singapore
NOTES:

1) INSP CAT | : FOR THOSE ITEMS THE QUALITY PLANS ARE APPROVED BY CUSTOMER AND FINAL ACCEPTANCE WILL BE ON PHYSICAL
INSPECTION WITNESS BY BHEL & CUSTOMER.

2) INSP CAT Il : FOR THOSE ITEMS THE QUALITY PLANS ARE APPROVED BY CUSTOMER. HOWEVER NO PHYSICAL INSPECTION WILL BE DONE BY
BHEL / CUSTOMER. THE FINAL ACCEPTANCE BY BHEL / CUSTOMER SHALL BE ON THE BASIS OF REVIEW OF DOCUMENTS AS PER QF.

3) INSP CAT Il : FOR THOSE ITEMS FINAL ACCEPTANCE BY BHEL / CUSTOMER BASED ON BIDDER'S COC.

4) THE ABOVE SUB VENDOR LIST IS INDICATIVE ONLY AND IS SUBJECT TO APPROVAL/ACCEPTANCE BY CUSTOMER/BHEL . BIDDER TO PROPOSE HIS
SUB VENDOR LIST WITH BACK UP DOCUEMNTS ( EXPERIENCE LIST, END USER CERTIFICATE AS APPLICABLE) WHICH WILL SUBJECT TO BHEL AND
CUSTOMER APPROVAL DURING DETAILED ENGINEERING STAGE WITHOUT ANY TECHNICAL , COMMERCIAL AND DELIVERY IMPLICATION TO
BHEL/CUSTOMER.

Mt
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PRICE SCHEDULE Rev 00 19.01.2016

370 MW (109 FB) CCPP YELAHANKA

ANNEXURE Il
Sl.no Description Qty. Qty. Offered Unit Ex- | Total ex- ED CST |FREIGHT|FOR
works |works price SITE
il
2 3 4 5 6 7 8 9
1 0 Ring for each size 1 Set
2 Packing Ring 12
3 Oil Wiper Ring 12
4 Sealing.Ring 2
5 Gasket for each size 1 Set
6 Clamps for valve assembly 7
7 Circlips for valve assembly 7
8 Valve Spring (LP suction) 7
9 Valve spring (HP Suction) 7
10 Valve Spring Discharge 7
1 Valve Plate 12
12 Damper plate 20
13 Piston Ring - LP 2
14 Rider Ring - LP 2
15 Piston Ring - HP 3
16 Rider Ring - HP 2
17 Qil Filter Element 2
18 Suction Filter element 2
19 Bearing for driving and non
driving ends of compressors 2 set
20 Compressor spare crank shaft 1
21 Suction Valve Assembly for LP 1 Set
22 Suction Valve Assembly for HP 1 Set
23 Discharge Valve Assembly for
LP 1 Set
24 Discharge Valve Assembly for
HP 1 Set
25 Suction Valve Un loader 1 Set
26 Piston rod with locknut 1 Set
27 LP and HP Piston 1 Set
28 Motor 1 No. of each type, rating & frame size
29 For all field instruments, air filter a minimum of one(1) no. or 10% of the
regulators, transmitter racks and | quantity of each type and range, whichever
interposing relays, is higher
Notes
Unless stated otherwise, a ‘set’ means item or sub-items required for each type/ size, range of assembly/ sub- assembly required for complete replacement in one equipment system; it is
further intended that the assembly/ sub-assembly which have different orientation ( like left hand or right hand, top or bottom), different direction of rotation or mirror image positioning or
a) any other reasons which result in marinating two different sets of spares to be used for subject assembly/ sub assembly, these shall be considered as different type of assembly/ sub
assembly.
Wherever quantity has been specified as percentage(%), the quantity of mandatory spares to be provided by the vendor shall be the specified percentage (%) of total population required to
b) meet the specification requirements. In case the quantity of mandatory spares so calculated happens to be in fraction, the same shall be rounded off to next higher whole number.
Wherever the quantities have been indicated for each type, size, thickness, material, radius , range etc, these shall cover all the items supplied and installed and the breakup of these shall
°) be furnished by the vendor during detail engineering.
In case spares indicated in the list are not applcable to the particular design offered by the bidder, the bidder should offer spares applicable to the offered design with quantities genaerally
d) in line with the approach followed in the above list.
e) Wherever bidder has indicated an item as not applicable, the same will have to be supplied free of cost, incase it is found applicable during detail engineering.

Bidder's / bidder's representative
signature Company seal
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SECTION: C9
VOLUME-I
PAINTING Page 1 of 3
1.0 SCOPE
1.1 This section covers the painting requirements for the power plant
equipment, structures, piping etc. and any other surface required to be
painted.

2.0 CODES AND STANDARDS

Painting of equipment shall be carried out as per the specifications indicated
below and shall conform to the relevant IS specification for the material and
workmanship.

The following Indian Standards may be referred to for carrying out the

painting job :

IS:5 : Colours for ready mixed paints and enamels

1S:1303 : Gilossary of terms relating to paints

15:2379 : Colour code for identification of piplines

1S:1477 : Code of practice for painting of ferrous metals in
buildings (Parts 1 & Il)

1S5:2524 : Code of practice for painting of non-ferrous metals in
buildings (Parts 1 & II)

18:2395 : Code of practice for painting of concrete, masonry
and plaster surfaces {Parts | & Il)

1S:2338 : Code of practice for finishing of wood and wood
based materials (Paris | & I1)

15:6278 ; Code of practice for white washing and colour
Washing

15:3140 : Code of practice for painiting asbestos cement
building products

[S:158 : Ready mixed paint, brushing, bituminous, black,
lead-free, acid, aikali, water and heat resisting

15:2074 : Ready mixed paint, air drying, red Oxide Zinc
Chrome, priming

1S:104 : Ready mixed paint, brushing, Zinc Chrome, priming

1S: 2932 : Enamel , synthetic, exterior
(a) undercoating
(b} finishing

3.0 PREPARTION OF SURFACES

All surfaces to be painted shall be thoroughly cleaned of all grease, oil, loose
mill scale, dust, rust and any other foreign matter. Mechanical cleaning by
power tool and scrapping with steel wire brushes shall be adopted to clear
the surfaces. However, in certain locations were power tool cleaning cannot
be carried out, sand scrapping may be permitted with steel wire brushes
and/or abrasive paper. Cleaning with solvents shall be resorted to only in
such areas where other methods specified above have not achieved the
desired results. Cleaning with solvents shall be adopted only after wiittern~._
approval of the OWNER / ENGINEER.

VL
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SECTION: C9

VOLUME-II
PAINTING Page 2 of 3
4.0 PRIMER PAINT
After the surface is prepared, one coat of Zinc Phosphate primer conferming
to 1S:2074 shall be applied. After this first coat is dried up completely,
second coat of red oxide primer shall be applied. Primer shall be applied by
brushing to ensure a continuous film without ‘holidays’. The dry film thickness
of each coat shall be minimum 30 microns.
5.0 FINISH PAINT
Synthetic enamel paint conforming to 1S:2932 shall be used for finish coats.
The colour/shade shall be as approved by the OWNER. After cleaning the
dust on the dried up primer, first coat of synthetic enamel shall be applied.
After this first coat dries up hard, the surface is wet scrubbed cutting down to
a smooth finish and ensuring that at no place the first coat is completely
removed. After allowing the water to get evaporated completely, the second
finish coat of synthetic enamel paint shall be applied.
6.0 SUGGESTED COLOUR CODES FOR PAINTING
SL. ITEM/SERVICE COLOUR 1S-5 COLOUR IS-5
NO. Grade | (BAND)
1.0 Structures, platforms, Dark 632 - -
galleries, ladders and Admirality
handrails Grey
2.0 Boiler casing, ESP and Nut Brown | 413 - -
ducting
3.0 Crane
3.1 Crane structure Golden 356 -
Yellow
3.2 Trolley and hook Crimson 540 - -
Fans, pumps, motors, Light Grey | 631 - -
4.0 compressors
5.0 Tanks (without insulation
and cladding)
5.1 Cutdoor Aluminium | - -
52 Indoor Light grey 631 - -
6.0 Vessels & all other Light grey 631 - -
proprietary equipment
{without insulation &
cladding)
7.0 Switchgear Light grey 631 -
8.0 Control & relay panels Light grey 631/70 | - -
78 of IS
1650
9.0 Turbine Golden 356 - -
Yellow
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SECTION: C9
VOLUME-|
PAINTING Page 3 of 3
SL. ITEM/SERVICE COLOUR IS-5 COLOUR I1S-5
NOC. Grade | (BAND)
10.0 | Generator & exciter Light grey 631 -
11.0 [ Transformers Grey - -
12.0 | Machinery guards Signalred | 537 -
13.0 | Piping (without insulation
and cladding_}
13.1 | Water System
Boiler feed Seagreen | 217 - -
Condensate Seagreen | 217 Light brown | 410
D M Water Seagreen | 217 Light orange | 557
Soft water Seagreen | 217 French blue | 166
Bearing cooling water Seagreen | 217 French blue | 166
Potable & filtered water Seagreen | 217 French blue | 166
Service & clarified water Seagreen | 217 French biue 166
Raw water Seagreen | 217 White -
Cooling water Seagreen | 217 French biue | 166
13.2 | Air System 1
Station air Sky blue 101 - -
Control air _Shky blue 101 White
13.3 | Qil system
Fuel oil Light brown | 410 French 1166
Light oil Light Brown | 410 Brilliant 221
green
Lubricating oil Light brown | 410 Light grey 631
Transformer oil Light brown | 410 Light orange | 557
13.4 | Gas system
Carbon dioxide Canary 309 Light grey 631
yellow
Hydrogen Canary 309 Signal red 537
yellow
13.5 | Fire services Fire red 536 - -
13.6 | Ash slurry pipes Black - - -
13.7 | Vacuum pipes Sky blue 101 Black -
13.8 | Fuel pipes {pulverised coal} | Light brown | 410 - -
13.9 | Drainage Black - BE -
Notes :
1. This colour code basically refers to 1S:2379 for piping with necessary
modifications
2. Where band colour is specified, same shall be provided at 30 metre intervals

_-an long uninterrupted lines and also adjacent to valves and junctions;
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PEM-6666-0

Fryz Ty TECHNICAL SPECIFICATION FOR

TITLE SPECIFICATION NO. PE-TS-409-555-A001

COMPRESSED AIR SYSTEM

REV 00 | bate

SHEET OF

LIST OF SPECIAL MAINTENANCE TOOLS & TACKLES*

[SNo. [~ ITEMDESCRIPTION (QUA_N.TE'Y: e

ros | L

]

*Bidders need to fill this list ONLY IF the Tools are SPECIAL in nature.

SIGNATURE:

NAME

DESIGNATION:

COMPANY:

DATE:

COMPANY SEAL




ANNEXURE-V

CLARIFIED WATER ANALYSIS, DM WATER
ANALYSIS, FUEL OIL ANALYSIS (AS APPLICABLE)

--VOID--
(INTENTIONALLY KEPT BLANK)
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DRAWING AND DOCUMENTS FOR SUBMISSION

S.N. Drawings and documents Soft and Hard Prints

1.0 DRAWING FOR APPROVAL

1.1 For approval Soft+2 Hard Print
1.2 For customer approval Soft+2 Hard Print
1.3 For final distribution Soft+2 CD +5 Hard Print
2.0 DRAWING FOR REFERENCE

2.1 For reference Soft+2 Hard Print
2.2 For final distribution Soft+2 CD+5 Hard Print
3.0 CERTIFICATE, REPORTS ETC. Soft+2 Hard Print
4.0 AS BUILT DRAWINGS ( IF REQUIRED ) Soft+2 CD+8 Hard Print
5.0 O&M MANUAL

5.1 Draft for approval Soft +3 CD+ 5 Hard Print
5.2 For final distribution Soft +3 CD + 8 Hard Print
6.0 QUALITY PLAN / Field quality plan / PG test Soft + 2 Hard Print
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aflen

TITLE

INSPECTION AND TESTING REV 00

SHEET 1 OF 2

1.00.00

1.01.00

1.01.01

1.01.02

1.01.03

1.01.04

1.01.05

1.01.06

1.01.07

INSPECTION AND TESTING
Inspection and Tests during Manufacture.

The method and techniques to be used by the Bidder for the control of quality during
manufacture of all plant and equipment shall be agreed with the Owner.

The Owner’s general requirements with respect to quality control and the required
shop tests are set out elsewhere in this specification.

Before any item of plant or equipment leaves its place of manufacture the Owner
shall be given the option of witnessing inspections and tests for compliance with the
specification and related standards.

Advance notice shall be given to the Owner as agreed in the Contract, prior to the
stage of manufacture being reached, and the piece of plant must be held at this
stage until the Owner has inspected the piece, or has advised in writing that
inspection is waived. If having consulted the Owner and given reasonable notice in
writing of the date on which the piece of plant will be available for inspection, the
Owner does not attend the Bidder may proceed with manufacture having forwarded
to the Owner duly certified copies of his own inspection and test results.

The owner’s representative shall have at all reasonable times access to bidder’s or
his sub-vendor’s premises and shall have power to inspect/ examine materials and
workmanship or equipment under manufacture.

The Bidder shall forthwith forward to the engineer duly certified copies of the Test
Certificates in six copies (one to the Purchaser and five to the Consulting Engineer)
for approval. Further nine (9) copies of Shop Test Certificates shall be bound with
Instruction Manuals referred to elsewhere.

For electrical equipment, routine tests as per relevant IS spec are to be carried out
on all equipment. Type tests are also to be carried out on selected equipment as
detailed in the specs of concerned electrical equipment.

Under no circumstances any repair or welding of castings be carried out without the
consent of the Engineer. Proof of the effectiveness of each repair by radiographic
and/or other non-destructive testing technique, shall be provided to the Engineer.

All the individual and assembled rotating parts shall be statically and dynamically
balanced in the works.
Where accurate alignment is necessary for component parts of machinery normally
assembled on site, the Bidder shall allow for trial assembly prior to despatch from
place of manufacture.

All materials used for the manufacture of equipment covered under this specification
shall be of tested quality. Relevant test certificates shall be made available to the
Purchaser. The certificates shall include tests for mechanical properties and
chemical analysis of representative material. Equipment or parts coming under any
statutory Regulations shall be certified by a Competent Authority under the
regulations in the specified format.
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aflen

TITLE

INSPECTION AND TESTING REV 00

SHEET 2 OF 2

1.01.08

1.01.09

1.01.10

1.02.00

1.02.01

1.02.02

1.02.03

1.03.00

All pressure parts connected to pumping main shall be subjected to hydraulic testing
at a pressure of 150% of shut-off head for a period not less than one hour. Other
parts shall be tested for one and half times the maximum operating pressure, for a
period not less than one hour.

All necessary non-destructive examinations shall be performed to meet the
applicable code requirements.

All welding procedures adopted for performing welding work shall be qualified in
accordance with the requirements of Section-1X of ASME code or IBR as applicable.
All welded joints for pressure parts shall be tested by liquid penetrant examination
according to the method outlined in ASME Boiler and Pressure Vessel code.
Radiography, magnetic particle examination magnuflux and ultrasonic testing shall
be employed wherever necessary/ recommended by the applicable code. At least
10% of all major but welding joints shall be radiographed unless otherwise stipulated.

Statutory payments in respect of IBR approvals including inspection shall be made
by the bidder. Bidder's scope shall include to preparation of all necessary
documents, co-ordination and follow-up for above approval. Owner shall only forward
assistance/endorsement of documents /design /drawings /reports/records to be
submitted for approval as stipulated/ required by Statutory Authorities till registration
of the unit and clearance for commercial operation.

Performance Tests at Site

The full requirements for testing the system shall be agreed between the Owner and
the Bidder prior to Award of Contract. The completely erected System shall be
tested by the Bidder on site under normal operating conditions. The Bidder shall
also ensure the correct performance of the System under abnormal conditions, i.e.
the correct working of the various emergency and safety devices, interlocks, etc.

The Bidder shall provide complete details of his normal procedures for testing, for the
quality of erection and for the performance of the erected plant. These tests shall
include site pressure test on all erected pipe work to demonstrate the quality of the
piping and the adequacy of joints made at site.

The Bidder shall furnish the quality procedures to be adopted for assuring quality
from the receipt of material at site, during storage, erection, pre-commissioning to
tests on completion and commissioning of the complete system/equipment.

For details of specific tests required on individual equipment refer to respective
section of this specification.

All Statutory testing / clearance is in Bidder's scope including payment of all fees, etc.
as required
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ANNEXURE-VIII

MASTER DRAWING LIST WITH SCHEDULE OF
SUBMISSION
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SR.NO

DrawingNO

Drg Title

System

SCHEDULED SUBMISSION
(NO. OF WEEKS FROM LOA
DATE/SCH PO DATE)

Category

1 PE-V0-409-555-A001 QUALITY PLAN OF AIR COMPRESSOR FOR COMPRESSED AIR SYSTEM 3 A-CUST
COMPRESSED AIR SYSTEM
2 PE-V0-409-555-A002 QUALITY PLAN OF AIR DRYING PLANT FOR  [COMPRESSED AIR SYSTEM 3 A-CUST
COMPRESSED AIR SYSTEM
3 PE-V0-409-555-A003 QUALITY PLAN OF AIR RECEIVER FOR COMPRESSED AIR SYSTEM 3 A-CUST
COMPRESSED AIR SYSTEM
4 PE-V0-409-555-A004 QUALITY PLAN OF MOTOR FOR COMPRESSED AIR SYSTEM 3 A-CUST
COMPRESSED AIR SYSTEM
5 PE-V0-409-555-A005 TDS OF INSTRUMENT AIR & SERVICE AIR COMPRESSED AIR SYSTEM 3 A-CUST
COMPRESSORS
6 PE-V0-409-555-A006 TDS OF AIR DRYING PLANT FOR COMPRESSED AIR SYSTEM 3 A-CUST
COMPRESSED AIR SYSTEM
7 PE-V0-409-555-A007 TDS & CHARACTERISTIC CURVES OF COMPRESSED AIR SYSTEM 12 A-CUST
MOTOR FOR COMPRESSED AIR SYSTEM
3 PE-V0-409-555-A008 TDS & GA OF VALVES FOR COMPRESSED COMPRESSED AIR SYSTEM 12 I-CUST
AIR SYSTEM
9 PE-V0-409-555-A009 TDS OF PIPES & FITTINGS FOR COMPRESSED AIR SYSTEM 10 I-CUST
COMPRESSED AIR SYSTEM
10 PE-V0-409-555-A010 TDS OF INSTRUMENTS FOR COMPRESSED COMPRESSED AIR SYSTEM 12 I-CUST
AIR SYSTEM
11 PE-V0-409-555-A011 GA DRAWING OF INSTRUMENT & SERVICE |COMPRESSED AIR SYSTEM 12 I-CUST
AIR COMPRESSOR
12 PE-V0-409-555-A012 GA DRAWING OF AIR DRYER FOR COMPRESSED AIR SYSTEM 3 |I-CUST
COMPRESSED AIR SYSTEM
13 PE-V0-409-555-A013 GA DRAWING OF MOTOR FOR COMPRESSED AIR SYSTEM 12 I-CUST
COMPRESSED AIR SYSTEM
14 PE-V0-409-555-A014 GA DRAWING OF AIR RECEIVER FOR COMPRESSED AIR SYSTEM 8 I-CUST
COMPRESSED AIR SYSTEM
15 PE-V0-409-555-A015 COMPRESSOR HOUSE LAYOUT COMPRESSED AIR SYSTEM 14 A-CUST
16 PE-V0-409-555-A016 P & | DIAGRAM OF AIR COMPRESSOR FOR  |COMPRESSED AIR SYSTEM 10 I-CUST
COMPRESSED AIR SYSTEM
17 PE-V0-409-555-A017 P&I DIAGRAM OF AIR DRYER FOR COMPRESSED AIR SYSTEM 3 I-CUST
COMPRESSED AIR SYSTEM
18 PE-V0-409-555-A018 P&| DIAGRAM OF COMPRESSED AIR COMPRESSED AIR SYSTEM 3 A-CUST
SYSTEM WITHIN COMPRESSOR HOUSE
19 PE-V0-409-555-A019 OPERATION & CONTROL PHILOSOPHY OF COMPRESSED AIR SYSTEM 1 A-CUST
COMPRESSED AIR SYSTEM
PE-V0-409-555-A020 ELECTRICAL & INTERNAL WIRING DIAGRAM |COMPRESSED AIR SYSTEM I-CUST
20 FOR COMPRESSOR PANEL FOR 8
COMPRESSED AIR SYSTEM.
27 PE-V0-409-555-A021 ELECTRICAL FEEDER LIST FOR COMPRESSED |COMPRESSED AIR SYSTEM 12 I-G-P
AIR SYSTEM
PE-V0-409-555-A022 CONTROL CABLE SCHEDULE FOR COMPRESSED AIR SYSTEM I-G-P
22 COMPRESSED AIR SYSTEM 16
2 PE-V0-409-555-A023 PG TEST PROCEDURE FOR COMPRESSED COMPRESSED AIR SYSTEM 2 |I-CUST
AIR SYSTEM
24 PE-V0-409-555-A024 0&M MANUAL-COMP AIR SYSTEM COMPRESSED AIR SYSTEM 26 I-CUST
25 PE-V0-409-555-A025 QUALITY PLAN OF INSTRUMENTS FOR COMPRESSED AIR SYSTEM 10 I-CUST
COMPRESSED AIR SYSTEM
PE-V0-409-555-A029 SUB-VENDOR LIST WITH INSPECTION COMPRESSED AIR SYSTEM A-CUST
26 CATEGORISATION PLAN FOR COMPRESSED 4
AIR SYSTEM
27 PE-V0-409-555-A030 Data sheet Control Cable & screened COMPRESSED AIR SYSTEM 16 I-G-P
control cables
28 PE-V0-409-555-A031 QAP for Control Cable & screened control ~ [COMPRESSED AIR SYSTEM 16 I-G-P

cables
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MANUAL
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Format for Operation & Maintenance Manual

Project name

Project number

Package Name

PO reference

Document number

Revision number

Sl.no. & | Description Tick ( V )if included in Remarks
Sections Manual
Yes No Not
Applicable
1. Cover page
1.1 | Project Name
1.2 | Customer/consultant Name
1.3 | Name of Package
1.4 | Supplier details with phone, FAX ,email address
, Emergency Contact number
1.5 | Name and sign of prepared by, checked by &
approved by
1.6 | Revision history with approval Details
2.0 Index
2.1 | showing the sections & related page nos
All the pages should be numbered section wise
3.0 Description of Plant/System
3.1 | Description /write up of operating principle of
system equipment/ associated sub-systems &
accessories/controls system , operating
conditions, performance parameters under
normal , start up and special cases
3.2 | Equipment list and basic parameter with Tag
numbers
3.3 | Data sheets approved by Customer/for
information and catalogues provided by original
manufacturer
3.4 | Associated other packages and Interface
/terminal points
3.5 | P&ID & Process Diagrams
3.6 | GA Layout drawings, As-built drawings , Actual
photograph of items/system (Drawings of A2 &
bigger sizes are to be attached in the last)
3.7 | Single line/wiring diagrams
3.8 | Control philosophy /control write-ups

521 of 574

180



4.0

Commissioning Activities (if not covered
in separate document i.e. erection
manual, commissioning manual)

4.1

Pre-Commissioning Checks

4.2

handling of items at site

4.3

Storage at site

4.4

Unpacking & Installation procedure

5.0

Operation Guidelines for plant
personal/user/operator

5.1

Interlock & Protection logic along with the
limiting values of protection settings for the
equipment along with brief philosophy behind
the logic, drawings etc. to be provided.

5.2

Start up, normal operation and shut down
procedure for equipments along with the
associated systems in step by step mode. Valve
sequence chart, step list, interlocks etc. with
Equipment isolating procedures to be
mentioned.

5.3

Do’s & Don’t of the equipments.

5.4

Safety precautions to be taken during normal
operation. Safety symbols, Emergency
instructions on total power failure
condition/lubrication failure/any other
condition

5.5

Parameters to be monitored with normal values
and limiting values

5.6

Trouble shooting with causes and remedial
measures

5.7

Routine operational checks, recommended logs
& records

5.8

Changeover schedule if more than one auxiliary
for the same purpose is given

5.9

Painting requirement and schedule

5.10

Inspection, repair, Testing and calibration
procedures

6.0

Maintenance guidelines for plant
personal

6.1

List of Special Tools and Tackles required for
Overhaul/Trouble shooting including special
testing equipment required for calibration etc.

6.2

Stepwise dismantling and re-assembly
procedure clearly specifying the tools to be
used, checks to be made, records to be
maintained, clearances etc. to be mentioned.
Tolerances for fitment of various components
to be given.
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6.3

Preventive  Maintenance &  Overhauling
schedules linked with running hours/calendar
period along with checks to be given

6.4

Long term maintenance schedules especially for
structural, foundations etc.

6.5

Consumable list along with the estimated
quantity required during commissioning, normal
running and during maintenance like Preventive
Maintenances and Overhaul. Storage/handling
requirement of consumables/self-life.

6.6

List of lubricants with their Indian equivalent,
Lubrication Schedule, Quantity required for each
equipment for complete replacement is to be
given

6.7

List of vendors & Sub-vendors with their latest
addresses, service centres ,Telephone Nos., Fax
Nos., Mobile Nos., e-mail IDs etc.

6.8

List of mandatory and recommended spare parts
list

6.9

Tentative Lead time required for ordering of
spares from the equipment supplier

6.10

Guarantee and warranty clauses

7.0

Statutory and other specific requirements
considerations.

8.0

List of reference documents

9.0

Binding as per requirement
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CONTENT

SCOPE OF THE DOCUMENT

PURPOSE OF STORAGE & PRESERVATION

MEASURES TO BE TAKEN FOR STORAGE AND PRESERVATION
a) GENERAL STORAGE REQUIREMENTS
b) GENERAL PRESERVATION REQUIREMENTS
c) GENERAL INSPECTION REQUIREMENTS

TYPE OF STORAGE FOR VARIOUS EQUIPMENT

. CONCLUSION

. STACKING ARRANGEMENT FOR PLATES AND STRUCTURAL STEEL
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SCOPE OF THE DOCUMENT

This guideline is prepared in intent to provide proper site storage and preservation of the
Mechanical, Electrical and C & | items / equipment supplied under various bought out
packages/items. This storage procedure shall be followed at different power plant sites by
concerned agency for storage and preservation from the date of equipment received at

site until the same are erected and handed over to the customer.

PURPOSE OF STORAGE & PRESERVATION

Many of the items may be required to be kept in stores for long period. It shall therefore
be essential that proper methods of storage and preservation be applied so that items do
not deteriorate, loose some of their properties and become unusable due to atmospheric

conditions and biological elements.

MEASURES TO BE TAKEN FOR STORAGE, HANDLING & PRESERVATION

GENERAL STORAGE REQUIREMENTS

1. To the extent feasible, materials should be stored near the point of erection. The
storage areas should have adequate unloading and handling facilities with adequate
passage space for movement of material handling equipment such as cranes, fork lift
trucks, etc. The storage of materials shall be properly planned to minimise time loss

during retrieval of items required for erection.

2. The outdoor storage areas as well as semi-closed stores shall be provided with
adequate drainage facilities to prevent water logging. Adequacy of these facilities shall

be checked prior to monsoon.

3. The storage sheds shall be built in conformity with fire safety requirements. The stores
shall be provided with adequate lights and fire extinguishers. ‘No smoking’ signs shall

be placed at strategic locations. Safety precautions shall be strictly enforced.

4. Adequate lighting facility shall be provided in storage areas and storage sheds and
security personnel positioned to ensure enforcement of security measures to prevent

theft and loss of materials.

5. Adequate number of competent stores personnel and security staff shall be deployed

to efficiently store and maintain the equipment / material.

7. The equipment shall be stored in an orderly manner, preserving their identification
slips, tags and instruction booklets, etc., required during erection. The storage of

materials shall be equipment-wise. Loose parts shall be stored in sheds on racks,
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b)

6.

preserving the identification marks and tags in good condition. The group codes shall

be displayed on the racks

At no time shall any materials be stored directly on ground. All materials shall be

stored minimum 200 mm above the ground preferably on wooden sleepers

GENERAL PRESERVATION REQUIREMENTS

1.

All special measures to prevent corrosion shall be taken like keeping material in dry
condition, avoiding the equipment coming in contact with corrosive fluid like water,

acid etc.

Materials which carry protective coating shall not be wrapped in paper, cloth, etc., as
these are liable to absorb and retain moisture. The material shall be inspected and in
case of signs of wear or damages to protective coating, that portion shall be cleaned
with approved solution and coated with an approved protective paint. Complete record

of all such observations and protective measures taken shall be maintained.

Generally equipment supplied at site are properly greased or rust protective oil is
applied on machined/ fabricated components. However periodic inspection shall be

carried out to ensure that protection offered is intact.

While handling the equipment, no dragging on the ground is permitted. Avoid using
wire rope for lifting coated components. Use polyester slings (if possible) otherwise
protective material (e.g. clothes, wood block etc.) should be used while handling the

components with rope / slings

For Equipment supplied with finished paint, touch paint shall be done in case any
surface paint gets peeled off during handling. Otherwise such surfaces shall
necessarily be wrapped with polythene to avoid any corrosion. Further for equipment
wherein finish coat is to be applied at site, site to ensure that equipment is received

with primer coat applied.

It shall be ensured by periodic inspection that plastic inserts are intact in tapped holes,

wherever applicable.

Pipes shall be blown with air periodically and it shall be ensured that there is no

obstruction.

Silica gel or approved equivalent moisture absorbing material in small cotton bags

shall be placed and tied at various points on the equipment, wherever necessary.

Heavy rotating parts in assembled conditions shall be periodically rotated to prevent

corrosion/jamming due to prolonged storage.
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10. All the electrical equipment such as motors, generators, etc. shall be tested for
insulation resistance at least once in three months and a record of such measured

insulation values shall be maintained.

11. Following preservatives/preservation methods can be used depending upon type of

equipment

a. Rust preventive fluid (RPF)

b. Rust protective paints

c. Tarpaulin covers, in case of outdoor storage

d. De-oxy aluminate for weld-ments

c) GENERAL INSPECTION REQUIREMENTS
1. Period inspection of materials with specific reference to —
e Ingress of moisture and corrosion damages.
e Damage to protective coating.
e Open ends in pipes, vessels and equipment -

- In case any open ends are noticed, same shall be capped.

2. Any damages to equipment / materials.

- In case of any damages, these shall be promptly notified and in all cases, the
repairs / rectification shall be carried out.

- Any items found damaged or not suitable as per project requirements shall be
removed from site. If required to store temporarily, they shall be clearly

marked and stored separately to prevent any inadvertent use.
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4, TYPE OF STORAGE FOR VARIOUS EQUIPMENT

The types of storage are broadly classified under the following heads:

Closed storage with dry and dust free atmosphere. (C)

The closed shed can be constructed by using cold-rolled / tubular components for
structure and corrugated asbestos sheets / galvanised iron sheets for roofing. Brick
walls / asbestos sheets can be used to cover all the sides. The floor of the shed can

be finished with plain cement concrete suitably glazed. The shed shall be provided

with proper ventilation and illumination.

Semi-closed storage. (S)

The semi closed shed can be constructed by using cold-rolled / tubular components
for structure and corrugated / asbestos sheets for roofing. The floor shall be brick
paved. If required a small portion of sides can be covered to protect components from

rainwater splashing onto the components.

—————
[
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Open storage (O)

The open yard shall be levelled, well consolidated to achieve raised ground with the
provision of feeder roads for crane approach along with access roads running all
sides. One part of the open yard shall be stone pitched, levelled and consolidated with
raised ground suitable for storing / stacking heavier and critical components with due
space to handle them by cranes etc . Adequate number of sleepers, concrete block

etc. to be provided to make raised platforms to stack critical materials.

A separate yard to be identified as “scrap yard” slightly away from main open yard to
store wooden/steel scraps, which are to be disposed off. This is required to avoid mix
up with regular components as well as to avoid fire hazard.

Some of the components, which are having both machined & un-machined surfaces
and are bulky, shall be stored in open storage area on a raised ground and suitably

covered with water proof / fire retardant tarpaulin.
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The equipment listed below shall be stored and inspected as per requirement mentioned in the

table below.
SI. No. Description of the equipment Type of Check for Remarks
Storage
Raw material /mechanical items like pipes, plates, structure sections etc.)
Damage , paint, .
1. Steel pipes ( lined/unlined) S corrosion, rubber cl?arowde end
lining peeling P
2, MS Plates S Damage, paint,
corrosion
3. SS Plates S Damage
4. Non-metallic pipes S Damage, cracks Eargwde end
5. Stainless steel pipes S Damage, Provide end
cap
. Damage, paint,
6. MS sections, beams S ;
corrosion
7 Cable trays s Damage, .condltlon of
preservations
8. Insulation sheets S Damage
9. Insulation C Damage, packing
10. Hangers Rods S Damgge, paint,
packing
1. Tubes S Damgge, paint , Provide end
packing cap
12. Hume pipes (0] Damage
13. Castings @] Damage, paint,
corrosion
Fabricated mechanical items (pressure vessels, tanks etc.)
14. Pressure vessels (unlined) 0] Damage, paint, Covered
corrosion, nozzles
Covered
15 Atmospheric storage tanks 0 Damage, paint, nozzles
’ (unlined) corrosion
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T f
SI. No. Description of the equipment ype o Check for Remarks
Storage
Damage, paint,
16. Pressure vessels (lined) S corrosion, rubber
lining
Damage, paint,
17. Atmospheric storage tanks(lined) | S corrosion, rubber
lining
Damage , paint,
18. Support structures O -
corrosion
19. Flanges C Damage - paint,
corrosion
20. Fabricated pipes S Damage , paint, Provide end
corrosion cap
. Damage , paint,
21. Vessels internals C - .
corrosion ,packing
22. Grills S Damage , paint,
corrosion
23. Angles S Damage » paint,
corrosion
o4 Bridge mechanism/clarifier 0 Damage , paint,
’ mechanism corrosion
25. Cranes, rails S Damage » paint,
corrosion
26. Stair cases (0] Damage » paint,
corrosion
. Damage , paint,
27. Ladders/handrails (0] -
corrosion
. Damage , paint,
28. Fabricated ducts S -
corrosion
. Damage , paint,
29. Isolation Gates (@) -
corrosion
30. Fabricated boxes/panels S Damage - paint,
corrosion
Mechanical components like valves, fittings, cables glands, spares etc.)
31. Valves S Damage , packing
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Type of

SI. No. Description of the equipment Storage Check for Remarks
32. Fittings S Damage , packing Provide end
cap
33. Cable glands C Damage , packing
34. Tools & tackles C Damage , packing
35. Nut , bolts, washers, C Damage , packing
36. Gasket & Packings C Damage , packing
37, Copper tubes c Damage , packing, Provide end
corrosion cap
38. SS tubing C Damage , packing Ear]c;wde end
Rotating assemblies (pumps, blowers, stirrers, fans, compressors etc.)
39, Pumps s Damage , packing, Shaﬁ
corrosion rotation
40. Blowers/Compressors S Damage » packing, Shaﬂ
corrosion rotation
41. Agitators/stirrers/radial launders C Damage , packing, Shaﬂ
corrosion rotation
42 Rollers for chlorine tonner c Damage , packing,
’ mounting corrosion
43. Centrifuge S Damage , packing,
44. Gear box c Damage , packing,
corrosion
45, Bearings C Damage + packing,
corrosion
46. Fans S Damage , packing,
corrosion
47, Dosing skids s Damage , packing,
corrosion
. Damage , packing,
48. Pump assemblies S -
corrosion
49. Air washers( INTERNALS) S Damage , packing
50. Air conditioners ( split) C Damage , packing
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Type of

SI. No. Description of the equipment Storage Check for Remarks
51. Elevators( CONTAINERIZED) o) E::;Z?fn’ packing,
52. Chillers/VVA machines S Damage , packing
53. Air handling Unit/Package unit S Damage , packing
54. Chlorinators & Evaporators C Damage , packing
55. Ejectors C Damage , packing
56. Electrolyser C Damage , packing

Miscellaneous items like chain pulley blocks, hoists etc.

57. Chain pulley blocks S Damage, Packing

58. Electric hoists S Damage, Packing

59. Fire extinguishers C Damage, expiry date

60. Fork Lift Truck S Damage, Packing

61. Hydraulic Mobile Crane O Damage, Packing

62. Mobile Pick Up & Carry Crane (@) Damage, Packing

63. Motor boats O Damage, Packing

64. Safety showers S Damage, Packing

65. Diffusers/dampers S Damage, Packing

Chemicals and consumables ( acid, alkali, paints, oils, reagents and special chemicals)

Store in
canes/
storage

66. Hydro Chloric Acid (HCI) tank in Date of production/ hazar_dous
dyke leakage/fumes chemical
area
Store in
canes/
storage

67 Sulphuric acid (H,SO4 ) tank in Date of production/ hazar.dous
dyke leakage/fumes chemical
area
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sl. No. Description of the Type of Check for Remarks
equipment Storage
Store in canes/ hazardous
storage tank in | Date of production/ chemical
68. Sodium hydroxide (NaOH) | dyke area leakage/ fumes/ ,breather to be
breather checked for air
ingress
hazardous
chemical ,self-life
. . To be stored Date of production/ normally 15-30
69. Sodium hypo chiorite under shed leakage/ fumes days after which
strength of
chemical decays
Store in closed
70, Ammonia S Date of production/ storage tanks,
leakage/ fumes hazardous
chemical
71 CW treatment chemicals S Date .of production , Store in closed
Self-life canes
70 RO/UF cleaning chemicals | S Date .of production , Store in closed
Self-life canes
73, Lime c Damage to packing, Pr.event moisture,
seepage rain
74. Alum bricks C Damage to packing Ziivent moisture,
Store in closed
75. Poly electrolyte S storage tanks
Laboratory chemicals( Damage, Packing self-
76. C .
powder) life
Laboratory chemicals( Damage, Packing self-
77. o C .
liquid) life
78. Lubrication oils C Leakage
79. Paints S Leakage ,air tightness
80. Sand (0] Damage of packing No hooks
81 Salt (NaCl) c Damage of packing, Pr.event moisture,
water ingress rain
82. Anthracite S Damage of packing
83. Activated carbon S Damage of packing
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Sl. No. DesF:rlptlon of the Type of Check for Remarks
equipment Storage
84. Thermal insulation S Damage of packing
. Prevent moisture,
85. Cement C Damage of packing rain
86. Gravels O Damage of packing
Refer
87. ION exchange resins C Damage , packing manufacturer
guidelines
Refer
88. RO membranes C Damage , packing manufacturer
guidelines
Refer
89. UF membranes C Damage , packing manufacturer
guidelines
Refer
90. Cleaning chemicals C Damage , packing manufacturer
guidelines
Chemicals for . Refer
91. S C Damage , packing manufacturer
analysers/calibration o
guidelines
Electrical and C & | items (motors, cables etc.)
92. Motors C Damage , packing
93. Cable drums (0] Damage
94 C\:J;ntrol Panel /control desk, UPS S Damage, Packing
95. Instruments( gauges/analysers) C Damage

As per Manufacturer’s item, like Hydrogen cylinders,

Special items Ozonator, Analyser, Chlorine dioxide generators etc.
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5. CONCLUSION

Concerned storage agency at site should make sure that loss in equipment performance
and wear & tear are minimised through proper storage and preservation. The above are
broad guidelines and cover major equipment / materials. However specific storage
practices shall be followed as per manufacturer recommendation. All the necessary
measures even in addition to the ones mentioned above, if found necessary, should be

taken to achieve the objective.
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ANNEXURE-XI

LIST OF COMMISSIONING SPARES
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370 MW (109 FB) CCPP YELAHANKA -Compressed Air Systen
LIST OF COMMISSIONING SPARES (Required for Commissioning of Compressed Air System)
Break up price for COMMISSIONING SPARES

Sl. Description Qty. Unit Unit price Total Ex- ED CST FREIGHT | Total price FOR
no Works Prices Inclusive SITE
duly packed Service
Tax
Total (Rs)
NOTE -

1) Bidder shall furnish unit price of commissioning spares in above format alongwith the Bid. Any part even though not mentioned
in list furnished but required at later date shall be supplied free of cost.

2) The following minimum commissioning spares shall be considered by bidders:

- Lubricating Oil for compressors

- Lube Oil Filter (1 set for each compressors)

- Air Filters (1 set for each compressors)
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VOLUME : 1l
SECTION : 1

LIST OF DOCUMENTS TO BE SUBMITTED
WITH BID
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