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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:

a) 1S-6005 : 1998 . Code of practice for phosphating of iron and steel.
b) I1S-5: 2007 . Colors for ready mixed paints and enamels.
c) 1S-1248:2003 . Direct Acting Indicating Analog Elec Measuring Instruments.

d) IS/IEC 60947:Part 1:2004 Low Voltage switchgear & control gear: Part-1 (General Rules)
e) 1S-8828:1996 . Circuit breaker for household and similar installations.

f) 1S-13947 (Part-1):1993 Low Voltage switchgear & control gear : Part-1 (General Rules)
g) [ISA-18.1:1979 : Annunciator Sequences and Specification
h) NFPA-496:2003 : Purged & Pressurised Enclosure for Electrical Equipment in

Hazardous Locations.

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 3.0 mm for load bearing sections (Mounted with instruments)
2.0 mm for doors and Not less than 2.0 mm for others

Panel Height: Not less than 2365 mm

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
mesh.

399 of 445




FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-SS —999- 145 —054A
SPECIFICATION FOR VOLUME e
LOCAL PANELS SECTION D
REV. NO. 03 | DATE : 16-09-2013
SHEET 2 oF 5

317

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

The class of protection shall be in accordance with IP-55 |

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  _ . ~ 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 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 _

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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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. lts 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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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 Alarm acknowledge Left Hand Side
GREEN Motor ON / Valve OPEN BLACK Lamp test 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 =~ AMBER Motor tripped Left Hand Side
RED Motor ON / Valve OPEN condition WHITE Normal / healthy Right Hand Side
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

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

1. Alarm Annunciators : Procon / lIC

2. Ammeters : AEP / IMP

3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T

4, Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom

5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN

6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer
7. MCBs : S&S Power Engg. / Indo Asian / MDS

8. Terminal Blocks : Jyoti / ElImex

TESTING AND INSPECTION

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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The vendor shall conduct the following tests as a minimum requirement:

Routine Tests

1. High Voltage (H.V.)

2. Insulation Resistance (I.R.)
3. Functional

Type Tests
1. Enclosure Class Test

SPARES AND CONSUMABLES

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.

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.

Recommended Spares

The bidder shall furnish a list 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.

DRAWINGS AND DOCUMENTS

The bidder shall furnish the following documents in required number of copies along with the bid :

2. General Arrangement Drawing.
3. Catalogue and technical information for instruments and devices.
4. Quality Plan.

The vendor shall furnish the following documents in required number as agreed after the award of
contract:

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. CBDs.

MARKING AND PACKING
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.
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CLAUSE NO.
QUALITY ASSURANCE o and
NTPG
MEASURING INSTRUMENTS Page- 1/2
Attributes Characteristics
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S |g|l 8 |58 |8 |9le|5
E | S °egsl8 |2 %42 T
o |=|ayd 0|~ |E |QYIT|=
1. PR Gauge (1S-3624) Y Y|Y Y|Y
2. Temp. Gauge (BS-5235) Y Y|Y Y|Y
3. Pr./D.P.Switch(BS-6134) Y |Y]|Y YIY Y
4. Electronic Transmitter(IEC-60770) | Y Y|Y Y|Y Y
5. Temp. Switch Y [Y|Y Y|Y Y
6. Electrical Metering Instrument |Y |Y |Y Y|Y Y
(1S-1248)
7. Transducer (1S-14570) Y Y|Y Y|Y Y
8. Thermocouples (IEC — 584 / ANSI- | Y Y|Y Y|Y Y
MC-96.1)
9. RTD(1S-2848) Y [Y|Y Y|Y |Y
10. Thermowell Y Y Y |[Y |Y
R-Routine Test A- Acceptance Test Y — Test applicable
Note: 1) This is an indicative list of tests/checks. The manufacturer is to furnish a
detailed quality plan indicating the Practices and Procedure adopted along
with relevant supporting documents.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTION-E-51
EPC PACKAGE BID DOC NO.: CS-4540-001A-2 (PRIMARY & SECONDARY)

PAGE 1 OF 2
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MEASURING INSTRUMENTS Page- 2/2
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11. Orifice plate(BS-1042) Y |[Y |Y | YlY | Y*|Y* Y [ Y'Y
12. Flow nozzle(BS-1042) Y [Y|Y [Y|Y |Y|Y Y |[Y |Y
13. Impact head type element Y |[Y|Y Y Y
14. Electronics Water Level |[Y |Y |Y Y Y Y |Y |Y [Y]Y
Indicator ( EWLI)
15. Flue Gas & Ambient Air |Y |Y |Y |Y Y Y
Analysers
16- Analysers Y |[Y |Y |Y Y Y |Y |Y |[Y]|Y
R-Routine Test A- Acceptance Test Y — Test applicable

*Calibration to be carried out on one flow element of each type and size if calibration carried
out as type test same shall not be repeated.

** As applicable

#Vaccuminasation test of chiller assembly

Note: 1) This is an indicative list of tests/checks. The manufacturer is to furnish a detailed
quality plan indicating the Practices and Procedure adopted along with relevant
supporting documents.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION SUB-SECTION-E-51
STAGE-II (2X660 MW) SECTION-VI, PART-B MEASURING INSTRUMENT PAGE 2 OF 2
EPC PACKAGE BID DOC NO.: CS-4540-001A-2 | (PRIMARY & SECONDARY)
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CLAUSE NO. oadi
QUALITY ASSURANCE NTPC
POWER SUPPLY FOR C&I SYSTEMS (UPS/BATTERY/BATTERY
CHARGER/ACDB/DCDB)
TESTS
®
—~ L
e E
ol £
el £ &
3| ¢ i = ~
El g g [ <
z| E 3 g |8 5
sl 8 g = 3
u"‘; Y o [ [
<l © : gl 2 & & 2
g £ H=3 |z % 8
-— @D = =]
El E == 2 Bl g & 2 g
= = x|l gl e E E 2 gl ~ ~ 8
= 9| 1< w|l = 5 3| 5 2 8 o a
o @O | ol &5 &l © = 5§ B T - o3
cl »|H € = & @ gl € ® & & c o
= c [= ) i= 7] cl @ o ol 5 <) =
g o g = @ ¢l B & O 2| Bl 2 2 o)
£l € ® S| 85 | o < &| § = B |B
o (7] a = | D ol el Fl =| & 14 o ©
o o g €| 2] o S| 0| X| & =| o a
2l g o 8 2 5 2 S El% G 35l o |2
Tews iR EREEL PR
3| Sld | 8 8 = o =| E| ol Eld @
= = > 3 = o 9 2 tl E|l § ol =| ©
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UPS/CONVERTER
(IEC-146 PT-4) YI|Y YIY|YY |[Y|[Y|Y|Y[Y|Y|Y|Y|Y|Y|Y
VOLTAGE
STABILISER MASEAASA Y|y M
LEAD ACID
BATTERY Y
(PLANTE)-IS-1652
Ni-CD
BATTERY(IS- Y
10918/IEC-623)
ACDB/DCDB YIY YL Y
BATTERY
CHARGER YI|Y YIY|Y Y Y|Y|YY
R-Routine Test A- Acceptance Test Y — Test applicable
* Transfer time and Over shoot /under shoot during load & system transfer shall be
recorded.
Note: 1) This is an indicative list of tests/checks. The manufacturer is to furnish a
detailed quality plan indicating the Practices and Procedure adopted along with
relevant supporting documents.

TALCHER THERMAL POWER PROJECT
STAGE-Il (2X660 MW)

EPC PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-B

BID DOC NO.: 4540-001A-2

SUB-SECTION-E-53
POWER SUPPLY

PAGE 1 OF 1
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CLAUSE NO. va s
QUALITY ASSURANCE NTPC
INSTRUMENTATION CABLE
TESTS
1|1
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1. Instrument cable
twisted and shielded
Conductor(I1S-8130) Y Y Y
Insulation(VDE-207) Y |Y [Y |Y Y Y
Pairing/Twisting Y |Y Y
Shielding Y Y Y
Drain wire Y Y Y Y |Y
Inner Sheath Y [Y |Y |Y Y|Y
Outer Sheath Y Y [Y |Y YIY
Over all cable Y [Y |Y [Y |Y Y [Y Y Y
Cable Drums(1S-10418) Y Y
Note : High Temp. cables shall be subjected to tests as per VDE-207(Part-6)
Compensating cables shall be checked for Thermal EMF/Endurance test as per IS 8784.
Note : This is an indicative list of tests/checks. The manufacture is to furnish a detailed
Quality Plan indicating his practice & Procedure along with relevant supporting documents
during QP finalization for all items.
Note : ® - Routine Test A - Acceptance Test Y - Test Applicable
Note : Sampling Plan for Acceptance test shall be as per IS 8784 (As applicable)
e * FRLS Tests: Oxygen / Temp Index ( ASTM D-2863), Smoke Density Rating ( ASTM
— D 2843), HCL Emission ( IEC-754-1)
e * Characteristic Impedance, Attenuation, Mutual Capacitance, Cross Talk ( As
applicable)
+ Sample size will be One No. of each size/type per lot.
++ Sample size will be One No. sample for complete lot offered irrespective of size/type.
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATION
STAGE-IIl (2X660 MW) SECTION-VI, PART-B SUB-SECTION-E-54 PAGE 1 OF 1
EPC PACKAGE BID DOC NO.: 4540-001A-2 INSTRUMENT CABLE
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CLAUSE NO. P
QUALITY ASSURANCE NTPC
CONTROL VALVE ACTUATORS AND ACCESSORIES.
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ITEMS 2|lo|lo|Z|=2|Q|T|D|5a|F|S|ZO

CONTROL VALVE

AND ACTUATOR

OVERALL Y |Y |Y Y |Y Y |Y |Y

BODY Y |Y |Y|Y Y [Y]Y

BONNET Y |Y |Y|Y

TRIM Y Y Y*

PNEUMATIC Y |Y Y

ACTUATOR

ELECTRO Y Y

PNEUMATIC

POSITIONER

R- ROUTINE TEST A - ACCEPTANCE TEST Y - TEST APPLICABLE

Y* - UT ON SPINDLE DIA >= 40 MM.

NOTE : 1) THIS IS AN INDICATIVE LIST OF TESTS/CHECKS. THE
MANUFACTURE IS TO FURNISH A DETAILED QUALITY PLAN
INDICATING HIS PRACTICE & PROCEDURE ALONG WITH RELEVANT
SUPPORTING DOCUMENTS DURING QP FINALISATION FOR ALL
ITEM.

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2X660 MW)

EPC PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI, PART-B

BID DOC NO.:4540-001A-2

SUB-SECTION-E-§5
CONTROL VALVE

PAGE 1 OF 1
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ACTUATOR with
Integral Starter , Non-
Intrusive Electrical
Actuator (EN15714-2)
Motor Y|Y |Y|Y|Y
Final Testing Y|YI|Y|YI|YI|[Y|Y|Y|YI[Y]|Y]|Y |Y
Note: 1) This is an indicative list of tests/checks. The manufacturer is to furnish a

detailed quality plan indicating the practices and procedure adopted along

with relevant supporting documents.

- SIL 2 certificate if applicable

® - Routine Test

(A) - Acceptance Test

Y - Test applicable
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ITEMS SR EA R HEIFIE IR IEHE IR AR
Local Instrument [ Y | Y Y |[Y|IY|Y|Y|[Y|Y]|Y
enclosure
Local instruments racks Y|Y Y |[YIY|Y|Y[Y[Y]Y
Junction Box Y |[Y* Y Y|Y
Gauge Board Y|Y Y Y Y YI[Y
Impulse pipes and tubes | Y Y Y Y
Socket weld fittings ANSI | Y Y Y Y
B-16.11
Compression fittings Y Y YIYIY
Instrument valves & |Y Y Y|Y
Valve manifolds
Copper tubings ASTM | Y Y Y
B75
*-applicable for painted junction boxes.
Note: R-Routine Test A- Acceptance Test Y — Test applicable
Note: This is an indicative list of tests/checks. The manufacturer is to furnish a detailed
quality plan indicating the Practices and Procedure adopted alongwith relevant supporting
documents.
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CLAUSE NO.

TECHNICAL REQUIREMENTS padis
NTPG

1.00.00

1.01.00

1.01.01

1.01.02

1.01.03

1.01.04

TYPE TEST REQUIREMENTS

General Requirements

The Contractor shall furnish the type test reports of all type tests as per relevant standards
and codes as well as other specific tests indicated in this specification. If the bidder proposes
a different standard/code from that indicated at clause no 2.01.00 and at table 3.00.00, same
is acceptable provided the equivalence of the proposed standard is established by the
bidder. A list of such tests are given for various equipment in table tited TYPE TEST
REQUIREMENT FOR OTHER C&l SYSTEMS' at the end of this chapter and under the item
“Special Requirement for Solid State Equipments/Systems”.

(a) Out of the tests listed, the Bidder/ sub-vendor/ manufacturer is required to conduct
certain type tests specifically for this contract (and witnessed by Employer or his
authorized representative) even if the same had been conducted earlier, as clearly
indicated subsequently against such tests.

(b) For the rest, submission of type test results and certificate shall be acceptable
provided.

i. The same has been carried out by the Bidder/ sub-vendor on exactly the same
model /rating of equipment.

ii. There has been no change in the components from the offered equipment &
tested equipment.

ii. The test has been carried out as per the latest standards alongwith
amendments as on the date of Bid opening.

(¢) In case the approved equipment is different from the one on which the type test had
been conducted earlier or any of the above grounds, then the tests have to be
repeated and the cost of such tests shall be borne by the Bidder/ sub-vendor within
the quoted price and no extra cost will be payable by the Employer on this account.

The schedule of conduction of type tests/ submission of reports shall be submitted and
finalized during pre-award discussion.

For the type tests to be conducted, Contractor shall submit detailed test procedure for
approval by Employer. This shall clearly specify test setup, instruments to be used,
procedure, acceptance norms (wherever applicable), recording of different parameters,
interval of recording precautions to be taken etc. for the tests to be carried out.

The Bidder shall indicate in the relevant BPS schedule, the cost of the type test for each item
only for which type tests are to be conducted specifically for this project. The cost shall only
be payable after conduction of the respective type test in presence of authorize
representative of Employer. If a test is waived off, then the cost shall not be payable.

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
STAGE-IIl (2X660 MW) SECTION - V1, PART-B TYPE TEST 10F 8
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CLAUSE NO. TECHNICAL REQUIREMENTS
3.00.00 TYPE TEST REQUIREMENT FOR OTHER C&l SYSTEMS
Sl ltem Test Standard Test To Be NTPC’s Approy
No Requirement Specifically Req. On Test
Conducted Certificate
Col1 Col2 Col 3 Col 4 Col 5 Col 6
1 Electronic As  per BS-6447 / IEC- No Yes
transmitter standard 60770
(col 4)
2 Instrumentation Cables Twisted & Shielded*
-Conductor Resistance VDE-0815 No Yes
test
Diameter test 1S-10810 No Yes
Tin Coating 1S-8130 No Yes
test (Persul-
phate test)
-Insulation Loss of mass VDE 0472 No Yes
Ageing in air VDE 0472 No Yes
ovens**
Tensile VDE 0472 No Yes
strength and
elongation
test before
and after
ageing**
Heat shock VDE 0472 No Yes
Hot VDE 0472 No Yes
deformation
Shrinkage VDE 0472 No Yes
Bleeding & 1S-10810 No Yes
blooming
-Inner sheath*** Loss of mass VDE 0472 No Yes
Heat shock VDE 0472 No Yes
Cold bend/ VDE 0472 No Yes
cold impact
test
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
STAGE-II (2X660 MW) SECTION - VI, PART-B TYPE TEST 4 OF 8
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TECHNICAL REQUIREMENTS

Hot VDE 0472 No Yes
deformation
Shrinkage VDE 0472 No Yes
-Outer sheath Loss of mass VDE 0472 No Yes
Ageing in air VDE 0472 No Yes
ovens**
Tensile VDE 0472 No Yes
strength and
elongation
test before
and after
ageing**
Heat shock VDE 0472 No Yes
Hot VDE 0472 No Yes
deformation
Shrinkage VDE 0472 No Yes
Bleeding & 1S-10810 No Yes
blooming
Colour 1S-5831 No Yes
fastness to
water
Cold bend/ VDE-0472 No Yes
cold impact
test
Oxygen index ASTMD-2863 No Yes
test
Smoke ASTMD-2843 No Yes
Density Test
Acid gas |EC-60754-1 No Yes
generation
test
-fillers Oxygen index ASTMD-2863 No Yes
test
Acid gas |EC-60754-1 No Yes
generation
test
-AL-MYLAR Continuity No Yes
shield test
Shield No Yes
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
STAGE-II (2X660 MW) SECTION - VI, PART-B TYPE TEST 50F 8
EPC PACKAGE BID DOC. NO.:CS-4540-001A-2 REQUIREMENTS
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TECHNICAL REQUIREMENTS

thickness

Overlap test No Yes
-Over all cable Flammability  IEEE 383 No Yes

Test

Swedish SEN 4241475 No Yes

Chimney Test

Noise IEEE Trans- No Yes

interference actions

Dimensional IS 10810 No Yes

checks

Cross talk VDE-0472 No Yes

Mutual VDE-0472 No Yes

capacitance

HV test VDE-0815 No Yes

Drain wire No Yes

continuity

*1.0 All cables to be supplied shall be of type tested quality. The Contractor shall
submit for Owner's approval the reports of all the type tests as listed in this specificatio
and carried out within last Ten years from the date of bid opening. These reports shoul
be for the tests conducted on the equipment similar to those proposed to be supplie
under this contract and the test(s) should have been either conducted at a
independent laboratory or should have been witnessed by a client.

2.0 In case the Contractor is not able to submit report of the type test(s
conducted within last Ten years from the date of bid opening, or in case the type test
report(s) are not found to be meeting the specification requirements, the Contractof
shall conduct all such tests either in an independent laboratory or at manufacturer's
works in presence of Owner’s representative under this contract free of cost to the
Owner and submit the reports for approval.

**These tests shall be carried out as per VDE0207 Part 6 & ASTMD-2116 for TEFLON
insulated & outer sheathed cables

***Applicable for armoured cables only

DC Power Supply System (Applicable for each model and rating)

1)The Type Test reports for offered rectifier module and the controller modulg
irrespective of the rectifier bank shall be acceptable

TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
STAGE-Il (2X660 MW) SECTION = VI, PART-B TYPE TEST 6 OF 8
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TECHNICAL REQUIREMENTS

4

Battery #

Surge
Withstand
Capability(
SWC)

Dry Heat Test

Damp Heat test

Vibration test

Electrostatic
discharge test

Radio
frequency
immunity test

Electromagneti
c field immunity

Degree of
Protection

As per
standard
(col 4)

(ANSI / IEEE No
C37.90.1)or
(IEC-61000-4-4,
IEC-61000-4-5

and IEC-61000-
4-18).

IEC-60068-2-2 No
or equivalent

IEC-60068-2-30 No
or IEC-60068-2-
78 or equivalent

IEC-60068-2-6 No
or equivalent

IEC 61000-4-2 No
or equivalent

IEC-61000-4-6 No
or equivalent

IEC 61000-4-: No
or equivalent

1S-13947 ol No
equivalent

IS-10918 (Ni- No
Cd Batteries)

1S-1652
(Lead
Plante
Batteries)

Acid No

UPS ( Applicable for each model and rating )

1) Type Test reports of same series of UPS with similar PCB’s cards and controllers as

the target UPS system shall be acceptable.

2) For Dry heat, Damp heat and vibration, the tests conducted on individual PCB’s shall

be acceptable.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

b

Surge Withstand (ANSI / IEEE No Yes
Capability( SWC) C37.90.1)or
(IEC-61000-4-4,
IEC-61000-4-5
and IEC-61000-
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS SUB-SECTION-IIIC-10 PAGE
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TECHNICAL REQUIREMENTS

Orifice plates

Note:

Package.

4-18).

Dry Heat Test IEC-60068-2-2 No

or equivalent

Damp Heat test IEC-60068-2-30 No
or IEC-60068-2-
78 or equivalent

Vibration test IEC-60068-2-6 No
or equivalent

Electrostatic IEC 61000-4-z No

discharge test or equivalent

Radio frequency IEC-61000-4-6 No

immunity test or equivalent

Electromagnetic IEC 61000-4-2 No

BS 1042

field immunity or equivalent
Degree of 1S-13947 No
protection test
Fuse Clearing Approved No
Capability procedure
Short Circuit IEC 60146-2 No
current capability
6 Public Address System
IP based PA As per IEC 60268-16 No
system Standard
components
7 Control Valves CV test ISA 75.02& No
75.11
8 Flow Nozzle Calibration ASME PTC No

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

## The contractor shall submit for Employers approval the reports of all the type test as per
latest 1S-10918 carried out within last ten years from the date of Bid opening and the test(s)
should have been either conducted at an independent laboratory or in presence of owner’s
representative. The complete type test reports shall be for any rating of Battery in a particular
group based on plate dimensions being manufactured by supplier.

Type Tests are to be conducted only for the items, which are being supplied as a part of this

TALCHER THERMAL POWER PROJECT

STAGE-IIl (2X660 MW)
EPC PACKAGE

TECHNICAL SPECIFICATIONS

SECTION - VI, PART-B
BID DOC. NO.:CS-4540-001A-2

SUB-SECTION-IIIC-10
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GENERAL TECHNICAL REQUIREMENTS o g
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REFERENCE CODES AND STANDARDS FOR CONTROL AND
INSTRUMENTATION

The design, manufacture, inspection, testing & installation of all equipment and
system covered under this specification shall conform to the latest editions of codes
and standards mentioned below and all other applicable VDE, IEEE, ANSI, ASME,
NEC, NEMA, ISA AND Indian Standards and their equivalents.

Temperature Measurements

1. Instrument and apparatus for temperature measurement - ASME PTC 19.3
(1974).

2. Temperature measurement - Thermocouples ANSI MC 86.1 - 1982.

3. Temperature measuremnet by electrical Resistance thermometers - 1S:2806.

4. Thermometer - element - Platinum resistance - 1S:2848.

Pressure Measurements

1. a) Instruments and apparatus for pressure measurement - ASME PTC
19.2 (1964).

b) Electonic transmitters BS:6447.
2, Bourdon tube pressure and vacuum gauges - 1S:3624 - 1966.
3. Process operated switch devices (Pr. Switch) BS-6134.
Flow Measurements

Instruments and apparatus for flow measurements - ASME PTC 19.5 (1972) Interim
supplement, Part-Il.

Measurement of fluid flow in closed conduits - BS-1042.
Electronic Measuring Instrument & Control Hardware/ Software

1. Automatic null balancing electrical measuring instruments - ANSI C 39.4
(Rev. 1973): 1S:9319.

2, Safety requirements for electrical and electronic measuring and controling
instrument - ANSI C 39.5 - 1974.

3. Compatability of analog signals for electronic industrial process instruments -
ISA - S 50.1 (1982) ANSI MC 12.1 - 1975.

4, Dynamic response testing of process control instrumentation ISA - S 26
(1968).
TECHNICAL SPECIFICATIONS
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5. Surge Withstand Capability (SWC) tests - ANSI C 37.90 a/lEEE-472 or
suitable class of IEC-255-4 equivalent to ANSI C37.90a/IEEE-472.
6. Printed circuit boards - IPC TM - 650, IEC 326 C.
7. General requirement and tests for printed wiring boards - IS 7405 (Part-l)
1973.
8. Edge socket connectors - IEC 130-11.
9. Requirements and methods of testing of wire wrap terminations DIN 41611
Part-2.
10. Dimensions of attachment plugs & receptacles - ANSI C 73 - 1973
(Supplement ANSI C 73 a - 1980).
11. Direct acting electrical indicating instrument - 1S:1248 - 1968 (R).
12. Standard Digital Interface for Programmable Instrumentation - IEEE-488.2 -
1990.
13. Information Processing Systems - Local Area Networks - Part 2 : Logical Link
Control - IEEE-802.2 - 1989.
14. Standard for Local Area Networks : Carrier Sense Multiple Access with
Collision Detection - IEEE-802.3 - 1985.
15. Supplements A, B, C and E to Carrier Sense Multiple Access with Collision
Detection - IEEE-802.3 - 1988.
16. Standard for Local Area Networks : Token - Passing Bus Access Method -
IEEE-802.4 - 1985.
17. Standard for Local Area Networks : Token - Ring Access Method and
Physical Layer Specification - IEEE-802.5 - 1985.
18. IEEE Guide to Software Requirements Specifications - IEEE-830 - 1984.
19. Hardware Testing of Digital Process Computers - ISA RP55.1 - 1983.
20. Electromagnetic Susceptibility of Process Control Instrumentation - SAMA
PMC 33.1 - 1978.
21. Interface Between the Data Terminal Equipment and Data Circuit -
Terminating Equipment Employing Serial Binary Data Interchange - EIA-232-
D-1987.
22. Electromagnetic Compatibility for Industrial Process Measurement and
Control Equipment, Part 3 : Radiated Electromagnetic Field Requirements -
IEC 801-3-1984,
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS
STAGE-IIl (2X660 MW) SECTION VI, PART-C O REQUIREMENTS sspc?l? 514
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1.

1.
2
3.
4
5.

1.

3.
4.

Instrument Switches and Contact

Contact rating - AC services NEMA ICS 2 - 1978 (with revision through May
1983), Part - 2-125, A6000.

2, Contact rating - DC services NEMA ICS 2-1978 Part-2 125, N600.

Enclosures

1. Type of Enclosures - NEMA ICS Part - 6 - 1978 (with Rev. 1 4/80) through
110.22 (Type 4 to 13).

2. Racks, panels and associated equipment - EIA : RS - 310 C- 1983 (ANSI C
83.9 - 1972).

3. Protection class for Enclosures, cabinets, control panels & desks - 1S:2147 -

1962.

Apparatus, enclosures and installation practices in hazardous area

Classification of hazardous area - NFPA 70 - 1984, Article 500.
Electrical Instruments in hazardous dust location - ISA - 512.11, 1973.
Instrinsically safe apparatus - NFPA 493 1978.

Purged and pressurised enclosure for electrical equipment in hazardous
location - NFPA 496-1982,

Enclosures for Industrial Controls and Systems - NEMA IS 1.1 - 1977.

Sampling System

Stainless steel material of tubing and valves for sampling system - ASTMA
296-82, Grade 7 P 316.

Submerged helical coil heat exchangers for sample coolers ASTM D11 92-
1977.

Water and steam in power cycle - ASME PTC 19.11.
Standard methods of sampling system - ASTM D 1066-99.

Annunciators

1. Specifications and guides for the use of general purpose annunciators - ISA
S 19.1, 1979.
2. Surge withstand capability tests - ANSI C 37.90a - 1989/IEEE-472 or suitable
class of IEC 255-4 equivalent to ANSI| C37.90a 1989/IEEE-472
3. Damp heat cycling test - 1S:2106
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS
STAGE-IIl (2X660 MW) SECTION VI, PART-C GE:EEG','RE?E';’#? AL 10: gﬁﬁ 14
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4,

Specification for Electromagnetic Susceptibility - SAMA DMC 33, 1/78

Protections

1. Relays and relay system associated with electric power apparatus. ANSI C
37.90, 1 - 1989.

2. General requirements & tests for switching devices for control and auxiliary
circuits including contactor relays - 1S:6875 (Part-1) - 1973.

3. Turbine water damage prevention - ASME TDP-1-1980.

4, Boiler safety interlocks - NFPA Section 85 B - 1984, 85 C - 1991.

UPS System

1. Practices and requirements for semi-conductor power rectifiers - ANSI C
34.2, 1973.

2. Relays and relays system associated with electrical power apparatus - ANSI
C 3.90 - 1983.

3. Surge withstand capability test - ANSI C 37.90 1 -1989.

4, Performance testing of UPS - IEC 146.

5. Stationary cells & Batteries Lead Acid type (with tubular positive plates)
specification 1S-1651-1991.

6. Recommended practice for sizing large lead storage batteries for generating
stations & sub-stations - IEEE-485-1985.

7. Printed Circuit Board - IPC TM 650, IEC 326C.

8. General Requirements & tests for printed wiring boards, 1S:7405 (Part-l)

1973.

Control Valves

1. Control valve sizing - Compressible & Incompressible fluids - ISA S 75.01-
1985.
2. Face to face dimensions of control valves - ANSI B 16.00 - 1973.
3. ISA Hand Book of Control Valves - (ISBN : B: 1047-087664-234-2).
4, Codes for pressure piping - ANSI B 31.1
5. Control Valve leak class - ISA RP 39.6
TALCHER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS
STAGE-Il (2X660 MW) SECTION V1, PART-C GE:EEG','RE:,?E';’#? AL 10: gﬁﬁ 14
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Process Connection & Piping
1. Codes for pressure piping "power piping" - ANSI B 31.1.
2. Seamless carbon steel pipe ASTM - A - 106.

3. Forged & Rolled Alloy steel pipe flanges, forged fittings and valves and parts
-ASTM - A - 182.

4, Material for socket welded fittings - ASTM - A - 105.

5. Seamless ferritic alloy steep pipe - ASTM - A - 335.

6. Pipe fittings of wrought carbon steel and alloy steel - ASTM - A - 234.

7. Composition bronze of ounce metal castings - ASTM - B - 62.

8. Seamless Copper tube, bright annealed - ASTM - B - 168.

9. Seamless copper tube - ASTM - B - 75.

10. Dimension of fittings - ANSI - B - 16.11.

11.  Valves flanged and butt welding ends - ANSI - B - 16.34.
Instrument Tubing

1. Seamless carbon steel pipe - ASTM - A 106.

2. Material of socketweld fittings - ASTM - A105.

3. Dimensions of fittings - ANSI - B - 16.11.

4, Code for pressure piping, welding, hydrostatic testing - ANSI B 31.1.
Cables

1. Thermocouples extension wires/cables - ANSI MC 96.1 - 1992.

2. Requirements for copper conductor-Wiring cables for telecommunications &
information processing system - VDE:0815.

3. Colour coding of single or multi-pair cables - ICEA - S - 61-402 (third edition)
NEMA WCS - 1979 with revisions thorugh 2/83.

4, Insulation & Sheathing compounds for cables : VDE 0207 (Part-4, 5 & 6).

5. Guide design and installation of cable systems in power generating stations (
insulation, jacket materials) - IEEE Std. 422-1977.

6. Rules for Testing insulated cables and flexible cables : VVDE - 0472
7. Requirements of vertical flame propagation test - IEEE 383 - 1974 (R 1980)

TECHNICAL SPECIFICATIONS
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CLAUSE NO.

TECHNICAL REQUIREMENTS
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‘Nipe

1.00.0 GENERAL

2.00.00 CODES AND STANDARDS

VED

This chapter has to be read in conjunction with sub-section B-0 "General electrical
specification" of Technical specification Section- VI, Part-B and Sub-Section-IIB Electrical
system/Equipment of Technical Specifications Section-VI, Part-A.

HT breaker

IEC:60056

DC reactor

IEC 60289

Transformers

1S:2026, IEC:60076, IEC 61378

Bushing

IS: 2099, IEC 60137

Adjustable Speed Electrical Power Drive Systems

IEC 61800

Semiconductor converters—General requirements

IEC 60146

systems

IEEE Recommended practices and requirements for harmonic control in electrical power

- IEEE 519

Degrees of protection provided by enclosures (IP Code) IEC 60529

Electrostatic immunity test IEC1000-4-2
Fast transient immunity test IEC1000-4-4
Surge immunity test IEC1000-4-5

High-voltage switchgear and

earthing switches

controlgear; Pt.102: Alternating current disconnectors and

IEC 62271-102

TALCHER THERMAL POWER PROJECT
STAGE-IIl (2X660 MW)
EPC PACKAGE

TECHNICAL SPECIFICATION
SECTION - VI, PART-B
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3.00.00
3.01.00

3.02.00

3.03.00

High-voltage switchgear and controlgear; Pt.200: AC metal-enclosed switchgear and

controlgear for rated voltages above 1 kV and up to and including 52 KV

IS/IEC: 62271-200

AC electricity meters IS: 722

Metal oxide surge arrestor without gap for AC system |EC: 60099-4

Terminal blocks for copper conductors IEC: 60947-7-1

Dry transformer IS: 11171

Motor 1S:15999, IEC-60034, IEC60034 / NEMA 30 & 31

Contactor/Switches/Fuses etc. IEC:60947, IS: 13947

Harmonics & EM compatibility IEEE:519/IEC: 61000

VFD IEC: 60034/ IEC: 61800

OPERATING CONDITIONS

For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
Centigrade and also relative humidity of 95% at 40 deg. Celsius shall be considered.

All equipment shall be suitable for rated frequency of 50 Hz with a variation of +3% & -5%, and
10% combined variation of voltage and frequency unless specifically brought out in the
specification.

The voltage level for the VFD output to be fed to motor shall be as follows:-

1. Upto 400 kW : 415V/690V, Low Voltage, Three Phase AC
2. Above 400kW and upto 700 KW : 690V, Low Voltage, Three Phase AC
3. Above 700KW : Medium Voltage

From here onwards in the specifications all the VFD Systems consisting of either 415 V or 690
V may be termed as LV VFD while the higher rated VFD System shall be termed as MV VFD.
If nothing is mentioned than the Clause is applicable for both the LV and the MV VFD until
deliberated otherwise.
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4.00.00

5.00.00

5.01.00

5.02.00

5.04.00

5.05.00

6.00.00

6.01.00

6.02.00

6.03.00

SYSTEM DESCRIPTION

Type of drive 3-Phase Diode / Thyristor / Multi Stage IGBT / IGCT / SGCT/

IEGT

Type of Cooling of VFD Naturally air cooled/forced air cooled/Liquid cooled

Converter Type Full wave diode rectifier/active front end type

Inverter Type Thyristor/IGBT/IGCT/SGCT/IEGT

GENERAL REQUIREMENTS

Medium Voltage VFD: The Variable frequency drive (VFD) system shall be of a modern
proven design for similar applications in power plants/industry. The system shall be either
Current Source Inverter (CSI) or Voltage Source Inverter (VSI) type with minimum eighteen
(18) pulse design.

415V/690 V LV VFD: The Variable frequency drive (VFD) system shall be of a modern proven
design for similar applications in power plants/industry. The system shall be either Current
Source Inverter (CSl) or Voltage Source Inverter (VSI) type with minimum Twelve (12) pulse
design / 6 pulse with active front end harmonic filter. For drives less than 100 KW Six (6) pulse
can be offered meeting all other requirements.

The offered equipment shall be with state of art technology and proven field track record. No
prototype equipment shall be offered.

The VFD manufacturer shall ensure the proper coordination of their VFD with the Driven Motor
and the supply system. The VFD operation shall have no inherent detrimental impact on the
Motors/ cables & supply system.

TECHNICAL AND OPERATIONAL REQUIREMENTS

The system shall be designed to deliver the motor input current and torque for the complete
speed torque characteristics of the driven equipment, with worst input supply voltage and
frequency variation. The system shall be suitable for the load characteristics and the
operational duty of the driven equipment.

The overload capacity of the controller shall be 150% of the rated current of the motor for one
minute for constant torque applications and 110% of rated current for one minute for variable
torque applications at rated voltage. If the motor load exceeds the limit, the drive shall
automatically reduce the frequency and voltage to the motor to guard against overload.

The drive system shall be designed to operate in one or more of the following operating modes
as to suit characteristics of the driven equipment or specified by the load:

a. Variable torque changing as a function of speed.
b. Constant torque over a specific speed range.

c. Constant power over a specific speed range.
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‘Nipe

6.04.00

6.05.00

6.06.00

6.07.00

6.08.00

6.09.00

6.10.00

6.11.00

6.12.00

6.13.00

6.14.00

6.15.00

6.16.00

7.00.00

7.01.00

d. Any other as specified in data-sheet

VFDs shall comply with the latest edition of IEEE 519 & IEC 61000 for both individual as well
as total harmonic voltage and current distortion limits. The Voltage and Current limits shall be
applicable at the Point of Common Coupling (PCC), which shall be the MCC/ Switchgear/ from
which the VFD system is fed.

The above compliance shall be verified by the field measurements of harmonics at the PCC
with and without VFDs operation.

VFD shall be capable of withstanding the thermal and dynamic stresses and the transient
mechanical torque, resulting from short circuit. Any damage resulting from such a short circuit
or internal fault shall be limited to the component concerned.

The system shall be suitable to maintain speed variation within range 10-110% or as per the
requirement of driven equipment with speed set accuracy of +1% of rated maximum speed
and steady state regulation of +0.5% of rated speed as per system requirement.

The VFD System shall maintain a power factor of 0.95 (minimum) (for LV VFD system) and
0.9 (minimum) (for MV VFD system) in the entire operating range.

Maximum allowable audible noise from the VFD system will be 85 dB (A) at a distance of one
meter under rated loaded with all cooling fan operating conditions.

All the circuit components shall be suitably protected against over voltages, surges, lightning
etc.

The panels shall be designed to provide easy access to hardware, to facilitate
replacement of cards in case of any failure.

All the VFDs for particular application shall be of same design so as to ensure 100 %
interchangeability of components.

For each programmed warning and fault protection function, the VFD shall display a message
in complete English words or Standard English abbreviations. At least 30 time tagged fault
messages shall be stored in the drive’s fault history.

The VFD cubicles shall be placed in air conditioned environment. However if VFDs of less than
100 kW are designed to operate in non-air condition environment the same shall also be
acceptable.

The 3-Phase Thyristor/IGCT/SGCT/ multistage IGBT/IEGT based VFD system shall have
minimum number of components to ensure very high reliability. The input side converter shall
have 3-Phase Diode/Thyristor bridge configuration modular type and inverter shall be of 3-
Phase Thyristor/IGCT/SGCT/multi stage IGBT/IEGT type, using Pulse Width Modulation or
better technique for generating near sine wave output to motor.

Fiber optic cable connection shall be provided preferably to ensure high network reliability.

VFD COMPATIBILITY WITH THE MOTOR

MV VFD output current waveform, as measured at the motor, shall be inherently sinusoidal at
nominal loads, with a total harmonic current and voltage distortion within acceptable/standard
limits. VFD with transformers on output side are not acceptable.
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7.02.00

7.03.00

8.00.00

8.01.00

8.02.00

9.00.00

9.01.00

10.00.00

10.01.00

10.02.00

11.00.00

11.01.00

11.2.00

11.03.00

The system design shall not have any inherent output harmonic resonance in the operating
speed range.

VFD shall provide stable operation of motor from high-voltage dv/dt stress, regardless of cable
length to motor. The vendor shall clearly state the limitations in the motor cable distance in his
proposal. However, due to system requirements & constraints if the cable length becomes
critical, filters/ chokes etc. shall be provided by the VFD manufacturers as an integral part of
the VFD to mitigate the reflected wave effect of harmonics.

BYPASS ARRANGEMENT (OPTIONAL, IF SPECIFIED)

The VFD System shall have an optional feature to run the motor under bypass arrangement
for operation of Motor with VFD bypassed. During starting (under rated conditions) the motor
will be switched on in VFD Mode to limit the starting current and after gaining speed, the load
would be switched over to bypass mode.

Comprehensive motor protection scheme for protection and control for operation VFD during
bypass mode shall be finalized during detailed engineering.

STANDBY VFD ARRANGEMENT (OPTIONAL, IF SPECIFIED)

A Common standby arrangement with auto/manual switchover shall be provided in case of
failure of any VFD in a group of drives. Complete protection, interlocks & control required shall
be provided in the changeover module.

EFFICIENCY

Efficiency (Drive only) shall be minimum 98% for both MV VFD and LV VFD. Overall efficiency
(Includes the transformer if applicable) shall be minimum 96.5% for LV VFD and minimum 95
% for MV VFD at rated load and speed. Overall Efficiency evaluation shall include input
transformer, harmonic filters and power factor correction (if applicable), VFD converters,
cooling fans and output filter, as applicable in the system. Auxiliary controls, such as internal
VFD control boards, cooling fans/pumps.

In absence of valid test report, a factory test shall be performed at the VFD manufacturer's
facility verifying the efficiencies. Manufactures who are supplying Drive and transformer from
different locations, efficiency test will be conducted separately for Drive and transformer.

COOLING SYSTEM

VFD manufacturer to primarily offer Air cooled Design. However in case of large ratings, liquid
cooled drives may be accepted subject to employer’s approval. In case of liquid cooled system,
there shall be no necessity of continuous water supply system (Closed Loop System).

In case of Air cooled design, the VFD Cooling system shall be such that it puts minimum heat
load inside the room and preferably throw the hot air outside the room with ventilation ducts.
The Cooling system shall be designed in such a way that the Air Conditioning & Ventilation Air
requirements are kept to minimum. The VFD Manufacturer shall furnish the data regarding
heat load, air flow requirements during the detailed engineering.

Air cooled VFDs shall be provided with cooling fans mounted integral to the VFD/ enclosure.
The VFD shall include air-flow pressure switches and temperature detectors to monitor proper
operation of the air cooling system. If the fan fails, the system must generate the alarm/trip for
the fan failure.
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12.00.00 TRANSFORMER:

12.01.00 Type: Outdoor Mineral oil filled ONAN type or Indoor air-cooled Dry type, Three phase unit,
rectifier/converter duty type transformer.

12.02.00 All other components, technical parameters shall be as per applicable IEC/IS.

12.03.00 Enclosure for Dry Type Transformer (as applicable)

Enclosure shall be of a tested quality sheet steel of minimum thickness 2 mm & shall also
accommodate cable terminations. The housing door shall be interlocked such that it should be
possible to open the door only when transformer is off. The enclosure shall be provided with
lifting lugs and other hardware for floor mounting.

12.04.00 Core Shall be High grade non-ageing cold rolled grain oriented

silicon steel Laminations.

12.05.00 Winding conductor Shall be electrolytic grade copper.

Windings shall be of class F insulation or better.

12.06.00 Winding temperature Shall be Platinum resistance type temperature
Indicator (WTI) detector in each limb.

12.07.00 Thermistors Shall be embedded in each limb with alarm and trip contacts

for remote annunciation.

12.08.00 Temperature rise: For dry type transformer the winding temperature rise shall

be 95 Deg. C for Class-H insulation or 70 Deg.C for Claas —
F Insulation.

13.00.00 POWER CONVERTER:

13.01.00 The static power converter shall consist of a line side converter for operation as a rectifier and
a load side power converter for operation as a fully controller inverter. Power converter shall
be fast switching, most efficient and low loss type.

13.02.00 The converter shall be coordinated with the transformers. The converter shall be able to
withstand a three phase short circuit current until interrupted by normal breaker operation.

13.03.00 Adequate short circuit and over voltage protection shall be provided for the converter and
inverter system.

13.04.00 All power converter devices shall include protective devices, snubber networks and dv/dt
networks as required.

13.05.00 The current rating of the converter’'s semi-conductor components shall not be less than 120%
of the nominal current flowing through the elements at full load of the VFD through the whole
speed range. If the parallel connection of semiconductor is applied, the above current rating
shall not be less than 140% of the above values.

13.06.00 All power diodes shall be of silicon type with minimum VBO rating at 2.5 times the rated
operating voltage.

13.07.00 The power converter circuit shall be designed so that motor can be powered at its full
nameplate rating continuously without exceeding its rated temperature rise nor reducing its
service factor due to harmonic currents generated by the inverter operation. The conversion
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devices and associated heat sinks shall be assembled such that individual devices can be
replaced without requiring the use of any special precautions / tools.

13.08.00 The cooling system of the electronic components, if provided, shall be monitored and
necessary alarms shall be provided to prevent any consequential damage to the power control
devices.

14.00.00 OUTPUT FILTER (AS APPLICABLE):

14.01.00 Output/ dv/dt filter shall be provided, if required. It shall be an integral part of the VFD system
and included within the VFD enclosure. It shall inherently protect motor from high voltage dv/dt
stress.

15.00.00 DC LINK CAPACITOR (AS APPLICABLE):

15.01.00 Capacitor shall be of self-healing film or electrolytic type having high life time. The capacitor
shall be an integral part of VFD system. DC link Capacitors shall have discharge resistors
which shall be capable of reducing the residual charges to zero just after the capacitor is
disconnected from the supply source. The capacitor shall be suitable for high ripple currents.

16.00.00 AC/DC Reactor (As applicable)

1)  Type: Dry type, air cored, self cooled, indoor type. Suitable for withstanding earth fault
continuously.

2) Insulation: Thermal Class 155(F), temperature rise is limited to  thermal class 130 (B).

3)  Noise level shall not exceed value specified in NEMA TR-1.

17.00.00 VFD PANEL REQUIREMENTS

17.01.00 Enclosure frames and load bearing members shall be as per the Chapter B-05 and B06

17.02.00 The cable entry shall be from the bottom of the panel and a removable bolted un-drilled gland
plate.

17.03.00 All Panels shall be of dust-proof and vermin-proof construction and shall be provided with a
degree of protection of IP: 3X or better for MV VFD and IP: 4X or better for LV VFD as per
IS/IEC 60947

17.04.00 Enclosures must be designed to avoid harmonic and inductive heating effects and to shield
any outside equipment from interference, enclosing and shielding the complete to eliminate
any radio frequency interference. The construction of the panel shall provide effective
protection against electromagnetic emissions.

17.05.00 Each panel shall be provided with illuminating lamp, space heater with switch fuse and variable
setting thermostat.

17.06.00 Proper ventilation using air filters and fans/pumps shall be provided in the panels to ensure
that maximum temperature inside the cubicle is within permissible limits for reliable and
continuous operation of the system.

18.00.00 NOT USED

19.00.00 HT SWITCHGEAR

19.01.00 The technical requirements of HT switchgear shall be as per chapter of HT switchgear in Part-
B of Technical specifications.
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20.00.00 MOTORS

20.01.00 VFD shall be used to drive three (3) phase squirrel cage inverter duty Induction motor with VPI
insulation (Resin poor) suitable for VFD application. These motors shall be provided with
insulated bearing on at least one side for motor frame size above 250 frame. However,
contractor’s proven practice with respect to use of insulated bearing in VFD driven motor may
be accepted subject to Employer’'s approval.

20.02.00 Motors shall also meet the requirements mentioned in subsection for motors, relevant portions
of the specifications for driven equipment and relevant IS/IEC.

20.03.00 Motor shall be suitable for operation with a solid state power supply consisting of an adjustable
frequency inverter for speed control & shall be suitable for the current waveforms produced by
the power supply including the harmonics generated by the drive.

20.04.00 Motor insulation shall be designed to accept the applied voltage waveform, within the Vpeak
and dv/dt limits as per IEC-61800.

20.05.00 Drive manufacturer shall coordinate with the motor manufacturer for proper selection of the
motor for the given load application and the output characteristics of the drive.

20.06.00 Other requirements of motor shall be as stipulated in technical chapter of Motors and driven
equipment in Part-B of technical specifications.

21.00.00 LT & HT CABLES

-21 .01.00 Contractor’s scope shall also include LT and HT cables suitable for VFD system and
Motors.

22.00.00 CONTROL AND PERFORMANCE REQUIREMENTS

22.01.00 The VFD to provide an automatic current limiting feature to control motor currents during

startup and provide a “soft start” torque profile for the motor load combination. Current and
torque limit adjustments shall be provided to limit the maximum VFD output current and the
maximum torque produced by the motor.

22.02.00 It shall be possible to vary the speed of the drive and control it in either Local or Remote mode.
Local / Remote selection shall be done from VFD panel unless otherwise specified.

22.03.00 Provision shall be kept for exchange of information between different VFD control system
parameters thru PLC/DDCMIS.

Man machine interface for (MV) VFD shall have one flat TFT monitor with keyboard (password
protected) in the VFD room and a color laser printer for system alarm and monitoring located
in control room.

Parameter Monitoring: -Input and output voltage of Drive

- Input and output current of Drive

- Motor speed

- Input and output power frequency of Drive

- Torque
-Input and Output power of Drive system (covering transformer if

applicable)

- Output kWhr of Drive

- Transformer (if applicable) temperature for alarm & trip.
- Ambient temperature
- Run/stop and local/remote status displayed
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22.04.00 Drive shall be equipped with a front mounted operator console panel consisting of a backlit
alphanumeric display and a keypad with keys for parameterization and adjusting parameter.
Control panel shall be operable with password for changing the protection setting, safety
interlock etc.

22.05.00 Operator console/Main Control Card shall have facility / port to connect external hardware such
as Lap-Top etc. Console shall have facility for upload and download of all parameter settings
from one drive to another drive for start up and operation.

22.06.00 User-friendly licensed software for operation and fault diagnostic shall be loaded in the drive
system panel before commissioning.

23.00.00 PROTECTION FEATURES

23.01.00 The system offered shall incorporate adequate protection features as per IEC 61800-4: 2002
Table-8, properly coordinated for the drive control and for motor including following:

i) Converter transformer: short circuit, over current, earth fault & winding temperature high
protection.

i) Incoming and outgoing line surge protection.

iii) Under / over voltage protection

iv) Phase loss, phase reversal, overload, negative phase sequence, locked rotor protection.
v) Instantaneous Over current & Earth fault protection

vi) Converter/Inverter module failure indication.

vii) Over frequency/speed protection.

viii) Ventilation failure indication & alarm.

ix) Over temperature of VFD

x) Bearing temperature protection.

xi) System earth fault protection.

xii) Speed reference loss protection.

23.02.00 Under VFD Bypass Mode (if applicable) all the electrical protections related to the Motor shall
remain applicable.

24.00.00 CONTROL FEATURES

24.01.00 Following controls shall be provided as a part of the Operator Control Panel or through separate
switches on the front panel door.

i) Start / stop (in local/remote mode)
if) Speed control (Raise / lower)
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i) Acknowledge/Accept/ Test Push Button for annunciation
iv) Auto / Manual / Test Mode select
v) Emergency stop
vi) Trip-Remote Breaker
25.00.00 DIAGNOSTIC FEATURES
25.01.00 The VFD shall include a microprocessor/PLC based digital diagnostic system which monitors
its own control functions and displays faults and operating conditions.
25.02.00 Fault diagnostic shall be built into the system to supervise the operation and failure of the
system. The information regarding failure of any of the system including shut down of the
system shall be available. It shall be possible to retrieve the record of events prior to tripping
of the system or de-energization. Auxiliary supply to the system components or to the
electronics (firmware) for the diagnostics / display shall be taken care of by the manufacturer
for this purpose.
26.00.00 SERVICEABILITY / MAINTAINABILITY
26.01.00 Power Component Accessibility: All power components in the converter sections shall be
designed for rack-out accessibility for ease of maintenance and to minimize repair downtime.
26.02.00 Marking / Labeling: Sleeve type wire marker tags or other acceptable means of permanent
identification shall be applied to power and control wiring. Individual labels shall be provided
for all major components of the VFD system.
27.00.00 NOT USED
28.00.00 TESTS
28.01.00 ROUTINE TESTS
All acceptance and routine tests as envisaged in QA section shall be carried out. Charges for
these shall be deemed to be included in the equipment price.
28.02.00 TYPE TESTS
LIST OF TYPE TESTS TO BE CONDUCTED
The following type tests shall be conducted under this contract for MV VFD
i) Overall efficiency determination of VFD system including transformer/ Harmonic filters etc
at motor full load

ii) Temperature rise test
i) Noise level
iv) Harmonics of No load current.(Input/Output)

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for VFD Panels’
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1) VFD panels (For LV VFD used with load >= 50 KW)
i. Rated Current/ Output
ii. Temperature rise test
iii. Noise level test
iv. Power Loss Determination Test
v. Power factor measurement.
vi. Degree of Protection Test
vii. EMC Test
viii. The Fast transient SWC tests as per ANSI / IEEE C37.901-2002 / IEC  60255-22-04-
2008/ IEC 61800
2) VFD panels (For MV VFD)
i. Rated Current/ Output
ii.  Current Sharing
iii.  Voltage Division
iv.  Power Loss Determination Test
V. Power factor measurement.
vi.  Degree of Protection Test
vii. The Fast transient SWC tests as per ANSI / IEEE C37.901-2002 / IEC  60255-22-04-
2008/ IEC 61800
3) AC/DC Reactor
i Lightning impulse test(If applicable)
ii. Heat run test
iii. Short time current test(If applicable)
iv. Noise level test
4) Transformers (for Non Integrated type)
i.  As perrequirements mentioned in subsection for Transformer chapter in technical
specifications.
TALCHI;I: ::::Im,:;;oovlal‘-:’; PROJECT TEc;:rél_lc_:gh iﬁchgﬂgw SUB-SE 3::3 ON: B-03 1 1P g gﬁ 1
EPC PACKAGE BID DOC NO : CS-4540-001A-2

435 of 445




2X660 MW Talcher STPP

QUALITY ASSURANCE PLAN
FOR VFD

436 of 445




CLAUSE NO. QUALITY ASSURANCE

VFD MODULE
ATTRIBUTES / Visual & | Make | Final Remarks
CHARACTERISTICS Dimensi |/ Inspectio
onal Type | naslISS
checks / /1EC
Ratin
g etc.
ITEMS/COMPONENTS,
SUB SYSTEM
ASSEMBLY
HT Breaker (IEC 56) Y Y Y
DC Reactor Y Y
Transformer Y Y For details refer table for LT
Indoor Transformer & Auxiliary
Transformer
Motor Y Y For details refer separate table
for Motor
VFD Panel Y Y For details refer table for VFD
Panel
Note : 1) This is an indicative list of tests/checks. The manufacture is to furnish a detailed Quality
Plan indicating the practices & Procedure followed alongwith relevant supporting
documents during QP finalisation.
2) Make of all major Bought Out Items will be subject to NTPC approval.
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VFD PANEL

Attributes
Characteristics

Item Components
Sub System Assembly

Electrical Properties

Routine test as per relevant std.

HV/IR
IS:6005 ,Seven tank process

Type/ Rating/Functional check

Constructional Features

Paint finish/ shade/thickness
Mountings / BOM/ Make,

Completeness

Interlock Functional & Operation
Final testing as per Relevant IS/IEC

Testing / Simulation check
Degree of Protection Test

Sheet Steel (1S-513)

Aluminum / Copper Bus-
bar(1S-5082/1S-613/1S-1987)

<

Support Insulator (BS-
2782/IEC-660/1S-10912)

<! <|=X| Mechanical Properties

<| =<|=X| Chemical Properties
<|  <|=<| Dimensions / Finish

Control / Selector Switch(IS-
6875)

<

Contactor/ MCB(1S-13947)

OJL Protection relays(1S-3231)

C.T /V.T/ Indicating Meter(IS-
2705/3156/1248)

Fuse/ Fuse carrier(I1S-13703)

Terminals/lugs/pvc wires(lS- Y
13947//1S-694)

Timers(1S-3231)

Push Button/ Lamp/ (1S-6875)

Control Transformer (1S-
12021)

<|<|<| << <

Mimic, Annunciater

GASKET(IS-11149)

<
<|<| =<|<|<| =<|<| =<|<|<| =<
<|<| =<|<|<| =<|<| =<|<|<| =<

Fabrication

Pretreatment & Painting

VFD panel

NOTE:

1. This is an indicative list of Test/ Checks. The manufacturer to furnish a detailed Quality
Plan indicating the practice and procedure along with relevant supporting documents.
2. All major Bought Out Items will be subject to NTPC approval.
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TITLE
2X660 MW TALCHAR TPP STAGE-III
MILL REJECT SYSTEM (CONVEYOR TYPE)

STANDARD TECHNICAL REQUIREMENTS

SPECIFICATION NO.

PE-TS-497-160-A101

SECTION: 11l

REV 00

Sub-Section

Date APR 2023

Page 1of 1

SECTION -1l

DOCUMENTS TO BE SUBMITTED ALONG WITH THE BID
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TITLE SPECIFICATION NO. PE-TS-497-160-A101

U5 7T 2X660 MW TALCHAR TPP STAGE-IIl  |SECTION: IlI
MILL REJECT SYSTEM (CONVEYOR TYPE) | Rev 00
Sub-Section Date APR 2023

STANDARD TECHNICAL REQUIREMENTS [ PageTof1

DRAWINGS/ DOCUMENTS TO BE SUBMITTED WITH THE BID

Bidder shall submit the following drawings/documents along with their bid:

a) Pre qualification requirement (PQR) documents

b) Signed and stamped copy of Compliance cum Confirmation Certificate

c) Deviation schedule with reference to specific clauses of the specification along with
reason for such deviation in the “Cost of Withdrawal” format attached in the GCC.

d) Signed and stamped copy of Utility requirement sheet of Vol-III.

e) Un-priced copy of price format indicating quoted/ not quoted against each row / column.

f) Guaranteed Power Consumption Format (shall be submitted in open along with techno

commercial offer only)

OFFER WILL BE CONSIDERED AS INCOMPLETE IN ABSENCE OF ANY OF ABOVE DOCUMENTS.

DOCUMENT OTHER THAN ABOVE, IF ANY, SUBMITTED WITH THE OFFER WILL NOT FORM PART]
OF CONTRACT AND ACCORDINGLY WILLNOT BE CONSIDERED FOR BID EVALUATION.
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TITLE SPECIFICATION NO. PE-TS-497-160-A101

U5 7T 2X660 MW TALCHAR TPP STAGE-IIl  |SECTION: IlI
MILL REJECT SYSTEM (CONVEYOR TYPE) | Rev 00
Sub-Section Date APR 2023

STANDARD TECHNICAL REQUIREMENTS [ PageTof1

COMPLIANCE CUM CONFIRMATION CERTIFICATE

The bidder shall confirm compliance with following by signing/ stamping this compliance certificates
(every sheet) and furnishes same with the offer.

a) The scope of supply, technical details, construction features, design parameters etc. shall be
as per technical specification & there are no exclusions, other than those resolved as per
‘Schedule of Deviations’, with regard to same.

b) There are no other deviations w.r.t. specifications other than those furnished in the ‘Schedule
of Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands
withdrawn unless specifically brought out in the ‘Schedule of Deviations’

c) Bidder shall submit QP in the event of order based on the guidelines given in the
specification & QP enclosed therein. QP will be subject to BHEL/ CUSTOMER approval &
customer hold points for inspection / testing shall be marked in the QP at the contract stage.
Inspection/ testing shall be witnessed as per same apart from review of various test
certificates / Inspection records etc. This is within the contracted price with extra implications
to BHEL after award of the contract.

d) All drawings / data-sheets / calculations etc. submitted along with the offer shall be
considered for reference only, same shall be subject to BHEL/ CUSTOMER approval in the
event of order.

e) The offered materials shall be either equivalent or superior to those specified in the
specification & shall meet the specified / intended duty requirements. In case the material
specified in the specifications is not compatible for intended duty requirements then same
shall be resolved by the bidder with BHEL during the pre-bid discussions, otherwise BHEL/
Customer’s decision shall be binding on the bidder whenever the deficiency is pointed out.

For components where materials are not specified, same shall be suitable for intended duty,
all materials shall be subject to approval in the event of order.

f) The commissioning spares shall be supplied on ‘As Required Basis’ & prices for same
included in the base price itself. Prices for special tools & tackles, if any, shall also be
included in the base price.

g) All sub vendors shall be subject to BHEL/ CUSTOMER approval in the event of order.

h) Guarantee for plant /equipment shall be as per relevant clause of GCC /SCC /Other
Commercial Terms & Conditions.

i) In the event of order, all the material required for completing the job at site shall be supplied
by the bidder within the ordered price even if the same are additional to approved billing
break up, approved drawing or approved Bill of quantities. This clause will apply in case
during site commissioning additional requirements emerges due to customer and / or
consultant's comments. No extra claims shall be put on this account.

j) Schedule of drawings submissions, comment incorporations & approval shall be as
stipulated in the specifications. The successful bidder shall depute his design personnel to
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STANDARD TECHNICAL REQUIREMENTS [ PageTof1

BHEL’s/ Customer’s/ Consultant’s office for across the table resolution of issues and to
get documents approved in the stipulated time.

k) As built drawings shall be submitted as and when required during the project execution.
[) That the bidder has not tempered with this compliance cum confirmation certificate and if at

any stage any tempering in the signed copy of this document is noticed then same shall be
treated as breach of contract and suitable actions shall be taken against the bidder.
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TITLE

SPECIFICATION NO.

oty 2X660 MW TALCHAR TPP STAGE-IIl  |SECTION: Il
MILL REJECT SYSTEM (CONVEYOR TYPE) | REV 00
Sub-Section Date APR 2023
STANDARD TECHNICAL REQUIREMENTS [ PageIof1
PRE-BID CLARIFICATION SCHEDULE
S. No. Section/Clause Statement of the referred Clarification Required

/Page No.

clause

The bidder hereby certifies that above mentioned are the only clarifications required on the
technical specification for the subject package.

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:
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TITLE SPECIFICATION NO. PE-TS-497-160-A101
T TE T 2X660 MW TALCHAR TPP STAGE-III SECTION: 1l
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STANDARD TECHNICAL REQUIREMENTS | Page1of1
UTILITY REQUIREMENT
S. No. Utility Requirement Tapping point
location
1. Instrument air Pressure-5-7 bar 3-6 m at first column
Flow- 1 m3 /min of mill bay
2. Service water Pressure-2.5-3 bar 3-6 m at first column
Flow- 3-4 m3/ hour of mill bay

The bidder have to signed and stamped copy of this sheet along with bid.
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2X660MW TALCHAR TPP STAGE-ll - Mill Reject Handling System

GUARANTEED POWER CONSUMPTION FORMAT

Mode: CONVEYOR TYPE

Sl.No.

Description / Item Working | Standby | Power Consumption (KW) | Duty Factor | Total Power Consumption
(at motor input terminal) (KW)

2 3 4 5 6 7=3x5x6

Total Power Consumption 1 0 1.00
per Unit

Notes

Total KW

Power consumption (KW) of motors shall be measured at motor input terminals when the system operating at the rated
capacity, Power consumed by Horizontal conveyor and Bucket Elevator motors along with vent fan motor and vibrating
feeder (if applicable) shall be taken into consideration for the purpose.

The base auxiliary power is 30 KW per Unit. Quoted power by bidder at column no. (7) shall be evaluated with respect to
base auxiliary power. For bid evaluation purpose, excess power quoted by bidder over base auxiliary power, shall be
loaded with 5195 USD per KW (USD conversion rate shall be taken as defined in NIT).

Power quoted by bidder shall be termed as 'Guaranteed Power consumption' (GPC) and bidder shall be liable to
demonstrate compliance to GPC value during PG test/ Demonstration test at site. If the actual power consumption
exceeds the guaranteed power consumption, liquidated damages shall be payable by the Contractor at the rate of 5195
USD per KW excess power consumption, over the guaranteed power consumption indicated by bidder in his bid. Such
liquidated damages may be recovered by the BHEL by deduction from the contract price or by enforcing the contract
performance guarantee or in any other manner deemed fit by the BHEL. For this purpose, the drives of standby
equipment shall not be considered.

Guaranteed Power Consumption Format shall be submitted in open along with techno commercial offer only.
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