2 X 660 MW - NTPC MOUDA STPP STAGE Il .
1 x 500 MW — NTPC VINDHYACHAL STPP, STAGE-V.

TECHNICAL SPECIFICATION

FOR CONDENSER ON LOAD TUBE CLEANING
SYSTEMS (COLTCS).

Specification No. : PE-TS- 387/388-165-N001 (REV. 0)

VOLUME -lIB

| . “ & 775 T7

BHARAT HEAVY ELECTRICALS LIMITED
POWER SECTOR
PROJECT ENGINEERING MANAGEMENT
PPEI BLDG., SEC-16A, PLOT NO. 25
NOIDA - 201301 (UP)




TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 387/388-165-N001
FOR VOLUME : B
(s e CONDENSER ON LOAD TUBE CLEANING
HH[[ SYSTEMS (COLTCS). REV.NO. 0 | DATE :04.02.2013
PREAMBLE SHEET 1 OF 2
1.0 The tender document contains three (3) volumes. The bidder shall meet the

requirements of all the three volumes.
1.1 Volume -I CONDITIONS OF CONTRACT

This consists of four parts as below :

Volume -1 A : This part contains instructions to bidders for making
bids to BHEL.
Volume - 1 B : This part contains general commercial conditions of the

tender and include provision that vendor shall be
responsible for the quality of item supplied by their sub-

vendors.
Volume -1 C . This part contains special conditions of contract.
Volume - 1D . This part contains commercial conditions for erection

and commissioning site work, as applicable.

1.2  Volume -1l TECHNICAL SPECIFICATIONS

Technical requirements are stipulated in Volume Il which comprises of :

Volume - Il A . General Technical Conditions
Volume - Il B . Technical specification including drawings, if any
1.21 Volume -IIB:

This volume is sub-divided into following sections:

Section - A : This section outlines the scope of enquiry.

Section - B . This section provides “Project Information”

Section - C : This section indicates technical requirements specific to
the contract, not covered in Section-D.

Section-D : This section comprises of standard technical
specifications of equipments complete with data sheet
A B&C.

Data sheet-A specifies data and other requirements
pertaining to the equipment.

Data sheet - B specifies data to be filled by the bidder
(Data Sheet B is contained in Volume - I1I)

Data sheet - C indicates data documents to be
furnished after the award of contract as per agreed
schedule by the vendor (as applicable).
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TITLE : TECHNICAL SPECIFICATION

SPEC. NO. PE-TS- 387/388-165-N001

FOR VOLUME : B
epiv CONDENSER ON LOAD TUBE CLEANING
SYSTEMS (COLTCS). REV.NO. 0 | DATE :04.02.2013
PREAMBLE SHEET 2 OF 2

1.2.2 Volume - lll TECHNICAL SCHEDULES

1.0 This volume contains technical schedules and Data Sheets - B, which are to be
duly filled by the bidder and the same shall be furnished with the technical bid as
per instructions given in Document No.PES-100-901 in Volume-IiI.

20 The requirements mentioned in Section C/Data Sheets-A of Section-D shall

prevail and govern in case of conflict between the same and the corresponding
requirements mentioned in the descriptive portion in Section -D.
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TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS-387/388-165-N001
ruz o7 FOR VOLUME : B
CONDENSER ON LOAD TUBE CLEANING | SECTION: A
SYSTEMS (COLTCS). REV.NO. O | DATE : 04.02.2013
SHEET lof 2
1.00.0 SCOPE
This enquiry covers the design, manufacture, assembly, inspection and testing at
manufacturer's and/or his sub-contractors works properly packed for delivery of the items
as follows:
1.01.0 Condenser On Load Tube Cleaning Systems :
Condenser On Load Tube Cleaning Systems (COLTCS) complete with all accessories as
per the requirements specified in different sections of this specification for :
2 X 660 MW - NTPC MOUDA STPP STAGE Il .
1 x 500 MW — NTPC VINDHYACHAL STPP, STAGE-V .
The bidders scope also includes installation checks, commissioning, trial runs & PG
Testing at site of COLTCS.
1.01.0 The bids shall be evaluated as per NIT.
Equipments shall be ordered separately for each project.
In the event of more than one order being placed on the same bidder, the drawings/
documents etc. shall be submitted separately for each project during detailed engg. stage
for approval.
2.00.00 GENERAL TECHNICAL INSTRUCTIONS:
2.01.00 ltis not the intent to specify herein all the details of design and manufacture. However

the equipment shall conform in all respects to high standard of design, engineering and
workmanship, and shall be capable of performing the required duties in a manner
acceptable to Engineer/ Owner, who will interpret the meaning of drawing and
specifications, and shall be entitled to reject any component or material, which in his
judgement is not in full accordance herewith.

2.02.00 The omission of specific reference to any component/ accessory necessary for the

2.03.00

2.04.00

2.05.00

2.06.00

proper performance of the equipments shall not relieve the bidder of the responsibility
of providing such facilities to complete the supply of the equipments at quoted prices.

In case of any deviation from this Technical specification (Vol. 1IB) and General
Technical Conditions (Vol. HIC), the same shall be indicated in the schedule of
deviations enclosed in Volume-lil, Part-A. In the absence of duly filled schedules it will
be assumed that the bid strictly conforms to the specification.

BHEL's/ Customer's representatives shall be given full access to the shop in which the
equipments are being manufactured or tested and all test records shail be made
available to him.

The equipments covered under this specification shall not be despatched unless the
same have been finally inspected, accepted and shipping release issued by BHEL/
Customer

Un-priced copy of price bid shall be furnished alongwith the technical bid.

6




] TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 387/388-165-N001
hiarEvil FOR VOLUME : nB
CONDENSER ON LOAD TUBE CLEANING SECTION: B
SYSTEMS (COLTCS) REV.NO. 0 [ DATE : 04.02.2013
SHEET 1 of 1
SECTION - B

PROJECT INFORMATION




CLAUSE NO.

PROJECT SYNOPSIS o
NTPG

1.00.00

1.01.00

1.02.00

BACKGROUND

Mouda STPP Stage-l comprising of two units of 500 MW each is presently under
implementation. Now in view the huge power generation capacity requirement and
future capacity addition plans, it is proposed to enhanced capacity of Mouda STPP.
The present proposal is to install additional two units of 660 MW in Stage-ll this
making the ultimate capacity of the project to 2320 MW.

Location and Approach

The plant site is located in Mouda Tehsil, district Nagpur of Maharashtra Stage,
having latitude and longitude of 20° 10°50” N and 79° 23'52” E respectively. The site
is bounded by villages Kumbhari on North, Lapka & Mouda on South, Koradi on East
& Rahli on West and is at a distance of about 4 Kms. From Mouda town and
approachable from NH-6. Nearest railway station is Chacker 8 Kms away from site
on Nagpur — Kolkata Broad Gauge (BG) section of South Eastern Railway (main
line).

Vicinity Plan is enclosed as Exhibit-1.

For further information apart from given in this sub-section and Bidders are also
advised to visit the project site and collect data regarding local site conditions.

Airport

The nearest commercial airport is at Nagpur located at a distance of approximately
42 Kms form the project site.

Land

For Stage-l of Mouda project, about 1580 acres of land required for the project is
acquired/under acquisition.

About 125 acres of additional land for plant and 50 acres for Township required.
The same has been identified contiguous to existing plant and township areas. The
township is to be located in North West of the plant area and on Mouda — Ramtek
road, 6 kms away from Mouda town. No major problem anticipated in acquisition as
per site visit and discussions with State Gowt. officials.

About 550 acres of land is required for ash disposal. Altematives suggested by
Mouda site visited on 02.07.09 and the land near Kirnapur & Kpra villages have
been finalized. In principle land availability for Mouda Stage-ll has been obtained
from Office of the Collector, Nagpur vide letter ref. No. Desk-17/Resettlement/T-
1/w.s. 323/09 dated 27.08.09.

MOUDA SUPER THERMAL POWER PROJECT TECHNICAL SPECIFICATION
STAGEHI (2X660 MW) SECTION-VI
STEAM TURBINE GENERATOR PACKAGE PART-A

PROJECT SYNOPSIS PAGE
10F 9
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1.03.00

1.04.00

1.05.00

1.06.00

1.06.01

Water

Make up water requirement for Stage-ll of this project would be about 4800 m®hr.
Water requirement for the project will be met from pondage created on river Wain
Ganga/ Kanhan by construction of dam near Gosikhurd by Govt. of Maharashtra.
Make-up water shall be drawn from above mentioned source and shall be pumped
to the raw water reservoir located about 24 Kms from intake well.

Maharashtra Govemment has approved the reservation of 100 MCM water including
the evaporation losses for NTPC in Goshikhurd Project for the ultimate stage of the
project (Stage-l 2x500 MW) + Stage-Il (2x660 MW). Ministry of Industries, Energy
and Labour Department, Government of Maharashtra vide letter dated 10.12.2002
has given in principle consent for making available the required water for the Mouda
project.

Railway Siding

Employer intends to construct the railway siding to project site from the nearest
existing railway line. However, the same may not be available to the bidder for his
use to transport equipment and material.

Bidder may visit the site and acquaint themselves with the facilities available.

Metrological Data Metrological Data from the nearest observatory is placed at
Annexure-1.

Plant Water Scheme
The Plant water scheme is described below.
Condenser Cooling (CW) Water System

It is proposed to provide recirculating type CW system with induced draft type
cooling towers. For the recirculating type CW system it is proposed to supply
clarified water as make up. Raw water from the make-up water pump house shall be
pumped to a Water Pretreatment Plant (PT - CW system). The treated clarified
water shall be led to the cold water channel of CW system. CW system shall be
operated at a C.O.C of about 4 . Chemical treatment programme (using acid dosing
and scale cum corrosion inhibitors dosing) may be employed in addition to blow
down of CW water to control the CW system chemistry in case CW system is
required to be operated beyond 4COC. The expected circulating water analysis is
given in this sub-section. CW blow down shall be drawn from the discharge of CW
pumps and the same shall be led to a Service water Tank. For carrying circulating
water from CW pump house to TG-area and from TG area to cooling tower, steel
lined concrete encased duct would be provided. For interconnecting CW duct with

MOUDA SUPER THERMAL POWER PROJECT TECHNICAL SPECIFICATION
STAGE- (2X660 MW) SECTION-V1
STEAM TURBINE GENERATOR PACKAGE PART-A

PROJECT SYNOPSIS PAGE
20F9
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1.06.02

1.06.03

1.06.04

1.06.05

CW pump, condenser and cooling towers, steel pipes would be used. Cooled water
from cooling tower will be led to CW pump house through the cold water channel by

gravity.
Equipment Cooling Water (ECW) System (Unit Auxiliaries)

The plant auxiliaries of Steam Generator and Turbine Generator shall be cooled by
Demineralized (DM) water in a closed circuit. The primary circuit DM water shall be
cooled through plate type heat exchangers by Circulating Water tapped from CW
system in a closed secondary circuit. The hot secondary circuit cooling water shall
be cooled in the cooling towers and shall be retumed back to the system. It is
proposed to provide independent primary cooling water circuit for Steam Generator
& auxiliaries and TG & its auxiliaries.

Station Auxiliaries Cooling Water System

The station auxiliaries such as Air compressors, Compressors of ash handling plant,
Cooling water circuit of Air Conditioning system, compressor of mill reject system
etc. shall be cooled by separate cooling water System using separate set of pumps
and cooling towers.

Ash Water System

Gland sealing are provided in necessary LP & HP water pumps, flushing water
pumps & seal water pumps for slurry  disposal pump .

Other Miscellaneous Water Systems

a) CW system blow down water shall be used for the plant service water
requirement, dust suppression system of coal handling plant, ash slurry
pumps sealing, sealing of Vacuum pumps (if applicable) of Ash Handling
plant, make-up to fire water storage tanks and cooling water requirement of
hydrogen generation plant. The service (wash water) water collected from
various areas shall be treated using oil water separators, tube settlers, coal
settling pits etc. as per requirement and treated water from liquid effluent
treatment plant shall be recycled back to the service water system for re-use.
The excess service water shall be led to central monitoring basin for
disposal.

b) Separate water Pre-treatment plants are proposed for Circulating Water (PT-
CW) system, Demineralization Plant (PT-DM) plant.

c) The drinking water requirement of the plant and colony shall be provided
from the above mentioned Water (PT- CW) pretreatment plant.

MOUDA SUPER THERMAL POWER PROJECT TECHNICAL SPECIFICATION
STAGE- (2X660 MW) SECTION-WVI
STEAM TURBINE GENERATOR PACKAGE PART-A

PROJECT SYNOPSIS PAGE
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CLAUSE NO.

e) The quality of cooling water & DM water is given in this sub-section

PROJECT SYNOPSIS ol L
NTPG
d) Steam Cycle make-up water, makeup to the primary circuit of ECW (unit

auxiliaries) system, boiler fill water and makeup to the hydrogen generation
plant shall be provided from Dematerializing plant.

1.07.00 Criteria for Earthquake Resistant Design of Structures and Equipment

Section-VI (Part-A).

1.08.00 Criteria for Wind Resistant Design of Structures and Equipment

Section-VI (Part-A).

All power plant structures and equipment, including plant auxiliary structures and
equipment shall be designed as per the criteria specified in sub-section-D1 of

All structures and equipment of the power plant, including plant auxiliary structures
and equipment, shall be designed as per the criteria specified in sub-section-D1 of

MOUDA SUPER THERMAL POWER PROJECT TECHNICAL SPECIFICATION
STAGE-I (2X660 MW) SECTION-VI
STEAM TURBINE GENERATOR PACKAGE PART-A

PROJECT SYNOPSIS

PAGE
40F9
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CLAUSE NO.
PROJECT SYNOPSIS %agg
COOLING WATER ANALYSIS
Sl. Constituent as mg per litre
No.
1. Calcium CaCO3 407
2. Magnesium CaCOg3 250
3. Sodium & Potassium CaCOj 175
4, Cations CaCO3 832
5. Bicarbonates CaCO3 516
6. Chloride CaCOg3 162
7. Sulphate CaCO3 154
8. Anions CaCO3 832
9. Silica Si0 50
10. Iron Fe <0.8
1. pH Value - 8.4
12. TSS mg/l <25

Concentration.

Note: The C.W system is expected to operate at about 3.0 Cycles of

MOUDA SUPER THERMAL POWER PROJECT
STAGE-I (2X660 MW)
STEAM TURBINE GENERATOR PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI
PART-A

PROJECT SYNOPSIS

PAGE
50F9
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PROJECT INFORMATION

i

1.00.00

~ 2.00.00

3.00.00

BACKGROUND

LOCATION AND APPROACH:

longitude of 24* 6' N and 82° 40' E respectively.

Vindhyachal Super Thermal 'Power Project was conceived as a p;it head coal
. based super thermal power plant of 2260 MW (6x210 MW + 2X500 MW) for .
which land was acquired during stage-l of the project. the capacity of the
project was increased to 4260 MW by adding two units of 500 Mw each
under Stage-lil and two units of 500 MW each under Stage-IV of the project.
Futther, thg capacity of the project was increased to 4760 MW by adding one
unit of 500 MW under Stage-V. Stage-l, li & Ill of the project comprising of six
units of 210 Mw + two units of 500 MW + two units of 500 MW are under
commercial operation .Two Units of 500 Mw under stage-IV and one unit of
500 MW under stage. V of the project is under implmenetation. The capacity

after implementation of Stage—V of the project shall be 4760 MW '

CAPACITY

Stage Capacity : " Status.”

! 6X210 MW Under Commercial 'Operaﬁon

i 6X500 MW Under Comﬁwercial Operation'
W 2X500 MW Under Commercial Operation

v 2X500 Mw ’ Presently under’ implementation

\ 1Xx500 MW Presently under impimentation

-The plant is located in Sidhi district of Madhya Pradesh, having a latitude and

Major rail and road distances from the project site are as under:

Between ' | Distance (Kms)
_ By Road By Rail
Vindhyachal — Lucknow - 435 475
Vindhyachal — New Delhi 850 925
- Vindhachal- Sidhi .- 095 -
Vindhyachal- Bhopal _ 610 590
Vindhyachal- Mirzapur 175 175
Vindhyachal - Varanasi . . 20 -

The chlty Plan of the pro;ect is enc!osed as Annexure A

]
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CLAUSENO. |

PROJECT INFORMATION L

it |
NTPC

4.00.00

5.00.00

6.00.00

7.00.00

8.00.00

LAND REQUIREMENT

A total area of 5378 acres of fand was acquired for the project during
impiementation of Stage-l. The plant facilities and township for this project
wthd be accommodated in the land acquired during Stage-l of the project.
However, for ash dyke, approximately 260 acres of land is proposed to be
acquired. )

COAL AVAILABILITY. AND LINKAGE

_Coal requirement for Vindhyachal STPP, Staged, Il & Il is présently being met

from Northem Coal Fields (NCL). The daily "coal requirement for one 500 Mw
Unit shall be about 2.87 MTPA at 90% PLF. For FR purposes, coal from
NCL has been considered. ' :

COAL TRANSPORTATION

“Coal requirement for Stage-V shall be met from Stage-IV itself. Accordingty
Stage-IV CHP capacity has been selected as 2000 MTPH. Coal input to -

Stage-lIV & Stage-V may be from BOBR or BOX N wagons.

RAILWAY SIDING

For bringing the equipment and material to the power house through rail, a
permanent railway siding has already been constructed during Stage-l, It & il
This siding is proposed to be extended upto Stage-V of the project to provide
rail access to unloading bays and transformer yard.

COOLING WATER REQUIREMENT, SOURCE, COMMITMENT AND
SYSTEM

“The source of raw water for the project is hot water Discharge channel of

CW System of Singrauli STPp as that of in existing Stage-l, li, il & IV of
Vindhyachal STPP. -

Raw water is proposed to be used for meeting the complete water
requirement -of the pro;ect Nommal Make up water requirement for this pro_|ect

would be about 1800 M’hr with' ash water re-circutation system and 2800 .m/

hr with once thru system.

‘The total committment for the project is 180 Cusecs and the same has been

duly concurred by CWC. The make-up water requirement of Stage-V will be

about 20 Cusecs Wthh shail be met from surpius water avarlable w:thm-~
“existing commltment :

)

) VINDHYACHAL ‘SUPER THERMAL POWER PROJECT TECHNICAL SPECIFICATIONS .
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PROJECT INFORMATION

NTRC

| 9.00.00

11.00.00

11.01.00.

11.02.00

11.03.00

METREOLOGICAL DATA
Important Metreological Dat'a from nearest observatory at Sidhi is placed at
Annexure B-l.

PLANT WATER SCHEME
The Plantewater scheme is described below.

Condenser Cooling (CW) Water System

it is proposed to provide recirculating type CW systém with induced draft type
cooling towers, Raw water for Stage — V of this project shall be pumped
from the hot water (CW system) discharge channel of Singrauli Project of
NTPC to Water pretreatment Plant. The treated clarified water shall be
pumped to the Stage — V c1rculat|ng ‘Water (CW) system as make up to ‘the
system. It is proposed to operate the CW system at a C.O.C. of about 4
and chemical treatment programme (using acid dosing and scale cum
corrosion inhibitors dosing) shall be employed in addiion to blow down 'of CW
water to control the CW system water chemistry. The expected circulating
water analysis is given in Annexure C- of the Sub-section.

- Equipment Cooling Water (ECW) System (Unit Auxiliaries)

The plant auxiliaries of Steam. Generator shall be cooled by Demineralised
water (DM) in a closed circuit. The primary circuit DM water shall be cooled
through plate type heat exchangers by Circulating Water tapped from CW
system in a closed secondary circuit. The hot secondary circuit cooling water
shali be cooled in the cooling towers and shall be returned back to the
system.

Ash Water System

(a) It is proposed to operate ash water system in a closed circuit. The
ash water from the ash dyke shall be recirculated. During re-circulation
mode, the make up to the ash water system (o compensate for the
ash water blow down and evaporation loss in ash dyke) shall be
supplled from CW bjow down. : ) E

(b) ° "During ,initvial._ op‘erating stage of the project, when decanted ash water

"is- hot available from the dyke, the- ash water system shall be operated
in once through mode. The make-up water to ash water system shall
be pumped from the raw water (from the dlscharge channel of Smgrauu
" 'station)- source and CW blow. down water. - :

V!NDHYACHALSUPERTHERMALPOWER?ROJEGT . TECHNICAL SPECIFICATIONS, .
'STAGEV (1X500 MW) . SECTIONWI
STEAMTURBINEGENERATORPACKAGE -—_ PART-A
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| "nwtrpc l

11.04.00

12.00.00

(c)
(d)

(a)

(b)

(c)

(@

Other”

CRITERIA FOR WIND RESISTANT DESIGN OF STRUCTURES AND
EQUIPMENT :

"~ Al structures and equnpment of the power plant, mcludmg plant auxiliary
_structures and equipment, shall be- designed for wind forces as given in Sub-
Section-D-1, Part-B, Section-Vl,
Structural Works.

Considering total ash handling plant water requirement of 1100 Cu.M/hr.
for slurry formation during re-circulation mode ‘operation, it is expected
that about 970 -M3hr of decanted ash water shall return to the ash
handling system after accounting for evaporation loss.

The quality of raw water is given at Annexure B-il.

MiScellaneous Water Systems |.
CW system blow down water shall.be used for the dust suppression
system of coal handling plant, ash slurry pumps sealmg, make-up to
ash handling plant, make-up to fire water storage tanks and cooling
water requirement of hydrogen generation plant. The: service {(wash
water) water collected from various areas shall be treated using oil -
water separators, tube settlérs, coal settllng pits etc. as per
requirement and treated water from liquid effluent treatment plant shall
be recycled back to the service water system for re-use. The excess
service water shall be led to central monitoring basin for disposal.

Separate water Pre-treatment plants are proposed for Circulating water
{(PT-CW) system and Demineralisation Plant (PT-CW) piant.

It is proposed to provided a DM plant for this stage of the project.
From the proposed DM plant DM water shall be pumped to meet the
Steam Cycle make-up water requirement, makeup the hydrogen
generation plant and makeup to the primary circuit of ECW (unit
auxiliaries) system, boiler fill water shall be provided from
Demineralising plant. In addition, separate set of boiler fill pumps shall
be provided to fill the boiler from these DM water storage tanks, DM
water required -for regeneration of condensate polishing plant and resin

transfer operation shall aiso. be provided by these tanks.

The quality of filtered {potable) water and DM water is given in |
Annexure -B-llI of this sub—sectlon

»
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ks CLAUSE NO._ . PROJECT INFORMATION MTPC
. 113.00.00 CRITERIA FOR EARTHQUAKE RESISTANT DESIGN OF STRUCTURES
o : AND EQUIPMENT ; v
All power plant structures and equipment, including pfant auxiliary structures

- and equipment shall be designed for seismic forces as given in Sub-Section-
' D-1, Part-B, Section-V!, i.e. Technical Specification for Civil and Structural
Works.
foth . ..v‘___' . -
i
£
L . ,,)
, .
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ANNEXURE C+ -
; PAGE10F5.
COOLING WATER ANALYSIS
Constituent as mg per litre
1. ;- Galcium CaCo, - 148.0
2. Magnesium - - CaCo, A
"3 Sodium & Potassium 'CaCba | 47;'>
4. Bicarbonate CaCO,! 1045
) 5. Chioride CaCo, 475
6. Sulphate C_aCO3 81.0
7. Corbonate CaCoO, 0
8. Silica SiO, 250
9. Iron Fe 75
10. pH Value - 7679
1. Turbidity NTU 50

Note: The CW system is expected to operate at about 4.0 Cycles of concentration.

"+ | VINDHYACHAL SUPER THERMAL POWER PROJECT - TECHNICAL SPECIFICATIONS - -
, STAGE-V (1X500 MW) .| . .SECTIONM
STEAM TURBINE GENERATOR PACKAGE < == —PARTA

.




[cravse NO. L | PROJECT INFORMATION Caaied
| ANNEXURE C-l
"PAGE2OF5
- RAWWATER ANALYSIS
Constituent as mg per litre
1. *Calcium CaCoO, 34.0
2. Magnesium : CaCO, 150
3. Sodium & Potassium  CaCO, 190
4. Bicarbonate CaCo, 460
5. Chioride 0'3603 - ’12.0
6. Sulphate CaCO, 100
7: Corbonate CaCoO, 0
8. Silica Sio, 10.0
9. Iron -~ Fe '2.0
10. pH Value - | 7.6;8.2
1. Turbidity NTU upto 1000
12. Tem'pérature (°C) 43
Note: Raw vs)aterr from hot water channel of Singraufi STPP.
VINDHYACHALSUPE'RTHERMALPOWERPROJECT _- 'TECHNICA'LS!-’:ECiFICAT'IdN,S ol .PR(.-)JECT
- o STAGE-V-(1X500 MW) - . 7. . SECTIONMI . INFORMATION
: L STEAM TURBINE GENERATORPACKAGE - .. PARTA -
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" PROJECT INFORMATION

10.

1.

12.

Temperature (°C)

»

CLARIFIED WATER ANALYSIS
Constituent as
" Galcium CaCoO,
Magnesium CaCo,
Sodium & Potassium  CaCO,
~ Bicarbonate - CaCo,
Chioride cééo;
Sulphate CaCo,
Corbonate CaCo, .
Silica SiO,
Iron Fe
pH Value -
Turbidity NTU

Note: At the outlet of clarifier of PT Plant

. 15.0
190

M7

ANNEXURE C-1
RAGE 3 OF 5

mg per litre
59.2 -

-~

19.0

32.5

10.0
.0.30
7.6-82
10

43

. || VINDHYACHAL SUPER THERMAL POWER PROJECT
' i STAGE-V (1X500 MW) - .
STEAM TURBINE GENERATOR PACKAGE

" TECHNICAL SPECIFICATIONS - |
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CLAUSENO.| . - " PROJECT INFORMATION ltﬂ?gg |
; - | ' - ANNEXURE CH
; PAGE5OF 5 -
ANALYSIS OF DM WATER TO BE USED
FOR
MAKEfUP WATER TO CONDENSER
. Sl. No. gharacteristics Value
1. Silica (Max.) - 0.02 ppm as Si0,’
2. Iron as Fe | - Nil- ._ B .
3. Total hardness ) - Nil
.—\) 4. pH value Sl 681072
B 5. Conductivity - Not more than 0.1 excluding the
: - effects of free CO,
. = NOTE : FOR PASSIVATED DM WATER pH IS 8.5 - 9.5
| VINDHYACHAL SUPER THERMAL POWER PROJECT | ' TECHNICAL SPECIFICATIONS | . PROJECT. .- [ PAGE
© .. .STAGEV (iX500 MW) = .. ECTIONVI - . | INFORMATION |° “130F13
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TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 387/388-165-N001
(7T FOR VOLUME : nB
””[ I CONDENSER ON LOAD TUBE CLEANING SECTION: C
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 04.02.2013
SHEET 1 of 1
SECTION-C
SPECIFIC REQUIREMENTS

SECTION C1 CONDENSER ONLOAD TUBE CLEANING

SECTION C2 ELECTRICAL SYSTEMS

SECTION C3 C&l SYSTEMS
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SHEET 1 of 1
SECTION C1

CONDENSER ONLOAD TUBE CLEANING SYSTEMS
(MECHANICAL DETAILS)
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TITLE : TECHNICAL SPECIFICATION SPEC. NO: PE-TS-387/388-165-N001

FOR VOLUME : nB
CONDENSER ON LOAD TUBE CLEANING | SECTION:C1
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 04.02.2013

SHEET 1 OF 10

1.0 GENERAL

The Condenser On load Tube Cleaning Systems (COLTCS) complete with all
accessories shall conform to the standard technical specifications (Section-D) and Data
Sheet-A enclosed herewith. In addition the requirements of this section C shall also be
complied with. However, wherever the details given in Section-D and Data Sheet-A are
different, the requirements of Data Sheet-A shall prevail. Similarly in the event of
contradictions between Section-C & Section-D/ Data Sheet-A, Section-C shall prevail.

Section C consists of 3 parts viz. Sec. C1, C2 and C3 for Mechanical, Electrical and C&l
respectively, the requirements of all 3 sections shall be complied with.
2.0 DESCRIPTION OF EQUIPMENTS :

2.1 Condenser on load tube cleaning systems (COLTCS) :

The condenser on load tube cleaning system (COLTCS) is intended to prevent formation
of various forms of fouling and scaling in the condenser tubes. The cooling water system
is of closed circuit type with cooling towers or open circuit type as specified. The water
analysis is indicated in project information in section B.

3.0 SCOPE OF SUPPLY UNDER THE SPECIFICATION IN THE BIDDER’S SCOPE FOR
COLTCS.
3.1 The scope of supply for COLTCS covered under this specification is as under.

The size, MOC’s and other particulars of the equipments for various projects are detailed
in Data Sheet A annexed with Section — D of the specification.

SL.NO. PROJECT COLTCS
1. 2 X 660 MW NTPC MOUDA 2 SETS PER UNIT

STPP STAGE Il - (STG PKG). viz. TOTAL 4 SETS FOR BOTH UNIT.
2. 1 x 500 MW - VINDHYACHAL 2 SETS PER UNIT

STPP, STAGE- V (STG PKG). viz. TOTAL 2 SETS.

30
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TITLE : TECHNICAL SPECIFICATION SPEC. NO: PE-TS-387/388-165-N001

FOR VOLUME : nB
CONDENSER ON LOAD TUBE CLEANING | SECTION:C1
SYSTEMS (COLTCS) REV.NO. O | DATE : 04.02.2013

SHEET 2 OF 10

3.2

3.2.1

SCOPE OF SUPPLY IN THE BIDDER’S SCOPE FOR COLTCS:
Each set of COLTCS for each projects shall comprise of following :

a) One No. Ball Separator at Condenser CW outlet pipe.
b) One No. Ball recirculation pump with drive motor.
¢) One No. Ball coliector.

d) One No. Manual ball sorter (Bucket type sorter with sieves to manually sort out the
undersized balls by shaking the sieved bucket manually) for each set of COLTCS.

e) Differential pressure measuring system for ball separator. DP measuring system
shall comprise of 2 nos. DPT +1 no. DPG for each COLTCS. Instrument shall be
with Remote seal arrangement. Stubs for DPT and DPG shall be independent.

f) Ball monitoring system comprising of an independent balls recirculation monitor
and an independent balls oversize monitor. If bidder is not manufacturing Ball over
size monitor then they can offer other alternatives like automatic ball sorter etc.

g) Length of Ball separator, Scope of Counter Flange, Nuts and bolts shall be as per
Annexure- | of section C1.
Thickness of body flange and counter flange shall be as per Drg no PE-DG-999-
141-MO17 enclosed at enclosures at Annexure-il.

h) Complete Pipe work, including interconnection piping, flanges/counter flanges for
valves & pipes, bends, fittings, distributors, nozzles and support installation
materials shall be in Bidder's scope. Bidder shall finalize the pipework to suit the
layout at contract stage in such a way that no site welding is required for his
pipework otherwise the same shall be carried out by bidder at site.

i) The Electrical and C&l item / accessory as specified in succeeding clause/
respective sections herein.

i) Power and Control cables between starter Panel (Switch Gear) and various drives
in bidder’s scope of supply for all projects.

k) Starter Panel (Switch Gear Panel) shall be as follows:

a) 2 Sets of COLTCS shall have one Common Starter Panel (Switch Gear Panel)
for DCS based control system.
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Switch Gear Panel should have suitable arrangement like Bus Coupler for
providing redundancy to incoming supply feeder (1Working + 1 Standby feeder).

[) Control cables between field instruments and control panel.

m) All the field instruments stipulated in this specification shall be in Bidder’'s scope.

n) Commissioning balls and other commissioning spares on “As required basis”.

o) Set of mandatory spares as indicated in Data Sheet A.

p) Supporting arrangement complete with foundation plates, anchor bolts, nuts,
sleeves, inserts, all installation materials, fixing bolts, clamps and other

accessories etc for complete equipment supplied under this package.

q) Finish paints for touch up painting of equipment after erection at site, in sealed
containers.

r) Set of special tools and tackles if required for maintenance and erection of the
equipment supplied.

s) Various drawings, data test reports/ certificates instruction manuals for erection
operation and maintenance etc. as specified in Data Sheet-C. and cables schedule
indicating BOQ for power & control cables.

t) Panels & Instruments: Scope and Type as specified in C&l section wherever
required.

Any item not specified but required to make COLTCS a complete package shall also be
in bidder’s scope.

4.0 SCOPE OF SERVICES INCLUDED IN THE BIDDER’S SCOPE :

The bidder's scope also includes following services at site, for scope under this
specification for COLTCS for respective projects

a) Installation checks (Erection in BHEL's scope).
b) Commissioning of equipment.

¢) Trial run for requisite period

d) Performance Testing.
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The trial run of equipment shall be generally conducted immediately after
commissioning while PG testing shall be conducted at a later date. These activities
for different units shall be timed separately.

The no. of visits may be suitably assessed by bidders as per their experience with
site stay periods on as required basis.

In the

event of order number of visits as follows shall be made as a minimum with

charges included in the bidder’s base price itself.

¢ For drawings/documents approval
In the event of order all drawings / documents in soft as well as hard copy shall
be submitted within 2 weeks of LOI for approval.

Further on receipt of Customer comments, if required bidder's engineer shall
visit BHEL/ Customer alongwith soft copy to resolve all issues and incorporate
comments in the soft copy for across the table finalisation and Category-I
approval.

e Site Visits :

No. of site visits for combined activities of erection checks and
commissioning for COLTCS as applicable shall be one per unit - for both
sets of equipments of one unit. Time duration for erection and
commissioning shall be “on as required basis” with equipments run for trial
operation thereafter for requisite period to demonstrate satisfactory
operation.

However the no. of visits may be suitably assessed by bidders as per their
experience with site stay periods on as required basis.
Bidder shall demonstrate guarantees including balls recovery, life of balls,

pressure drops, etc. at site during subsequent visit for COLTCS of each unit.

For trouble shooting on “as required basis”.
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5.0

5.1
52

6.0

6.1

6.2

6.3

6.4

6.5

6.6

6.7

EXCLUSIONS :
The following are excluded from the bidder's scope .

Civil foundation works required for installation
Erection of Equipment at site.

DESIGN CONSTRUCTION :

In addition to the requirements of Section-D the following shall also be complied with for
packages/ projects under scope of this specification:

For COLTCS - Layout Piping Arrangement Drg. are enclosed in the specifications and
same is enclosed at Annexure-lil.

Thickness of body flange and counter flange of COLTCS shall be as per Drg no PE-DG-
999-141-MO17 enclosed at enclosures at Annexure-Il.

The materials of construction specified in Data Sheet-A are minimum requirements and
materials of construction for other components not specified shall be similarly selected
by the bidder for the intended duty which shall be subject to purchaser’s approval during
detailed engineering in the event of order.

Housing/ body of COLTCS shall be designed and manufactured as per the applicable
codes for pressure vessels and to take care of force and moments as enclosed in the
specification. However in no case thickness of housing/ body shall be less than
connecting pipe thickness as specified in Data Sheet-A of COLTCS.

Adequate provision for future installation of Cathodic Protection for COLTCS (Sacrificial
type) shall be kept by the bidder in the equipment.

Any flow straightner for streamlining the CW flow in balls collecting strainer if required
shall be supplied by the bidder along with mounting arrangement and the fixing details.

Velocity in the pipe work shall be less than 1.5 m/ sec for pump suction and less than 2.2
m/ sec. in other pipe work. All valves upto 150 NB shall be ball valves. For higher sizes,
gate/ globe/ B.F. valves shall be provided. All instrument valves shall be needle valves.
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7.0

8.0

8.1

8.1.1

Performance Guarantee and Testing :

The Tube Cleaning Systems shall be guaranteed to meet the performance requirements
specified in Section-D and also for trouble free operation after commissioning. Schedule
of performance guarantees (enclosed in Volume Iil) duly filled and signed shall be
furnished with the bid.

The Performance guarantees of equipments shall stand valid till the satisfactory
completion of performance testing & its acceptance by BHEL/ Consultant/Customer. If
the guarantee period specified in the Commercial Specification is higher, same shall
prevail.

Performance Guarantee and Bid Evaluation criteria for Condenser on Load Tube
Cleaning System.

Condenser On Load Tube Cleaning Systems.

Performance Parameters to be guaranteed by bidders for COLTCS of all projects shall
be as under :
i) Pressure drop in ball separator in clean condition viz. after back washing.

ii) Percentage recovery of balls (min. 90% recovery)
i) Life of Sponge Rubber Ball (Min. 3 weeks).
Any deviation to above balls life and percentage recovery will not be accepted.

Bidder to indicate the life of sponge rubber ball and nos. of balls lost during 1000 hours
of plant operation and pressure Drop in Ball seperator in clean condition in the
Guarantee schedule and shall demonstrate same at site.

In case the successful bidder fails to demonstrate any of these parameters he shall carry
out modifications at his own cost, to purchasers approval.

In case bidder fails to demonstrate above parameters to purchaser’'s satisfaction even
after modification carried by him at site, the purchaser has the right to reject the
equipment out rightly.
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8.1.2

9.0
9.1

9.2

10.0

Bidder to note that bids shall be evaluated on account of pressure drop across ball
collecting strainer (in clean condition) and liquidated damages on account of not meeting
the same during PG test shall be in accordance with following:

A) Bid Evaluation Criteria & Liquidated Damages:

The bids received shall be evaluated for Pressure drop across balls collecting
strainers:

e The permissible limit of pressure drop across balls collecting strainers in
clean condition shall be 0.15 MWC.

e If the pressure drops quoted are higher than above limit, the bids shall be
technically loaded @ Rate as mentioned in Data Sheet-A for respective
projects per 0.05 MWC pressure drop across each balls collecting strainer.

e However no advantage shall be given for pressure drops quoted less than
above permissible limit.

e The maximum acceptable limit for pressure drop across balls collecting
strainer shall be (with technical loadings) 0.2 MWC.

The bids will be technically rejected for pressure drops quoted higher than
above maximum limit.

e The guaranteed pressure drops shall be demonstrated at site by bidder and if
found higher shall be subject to LD @ twice the bid evaluation factor as above.

SPARES :

Recommended Spares :

The supply of spare parts as necessary recommended by the manufacture for three (3)
years of reliable operation and maintenance of COLTCS of respective projects shall be
supplied. List of such spares along with the unit price shall not be included in base price
but indicated separately in the schedule of prices for recommended spares enclosed in
Vol. -llI.

Mandatory Spares

Mandatory Spares shall be as per Data Sheet-A or annexure enclosed with data sheet of
the respective packages applicable for specific projects, prices for same shall be
included by bidder in the equipment base price itself.

Quality Plan

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 and
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. Charges for 3™ party inspection (TUV/
equivalent) for imported components wherever required shall be included by bidder in
the base price itself. Witness for all the test identified under agency “C” & “N” in Quality
plan shall be by third party.
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11.0

12.0

13.0

14.0

If BHEL or BHEL customer decides to witness the tests along with third party, the cost of
travel of BHEL or BHEL customer shall be borne by BHEL or BHEL customer
themselves.

DELIVERY & DRAWINGS/ DOCUMENTS DISTRIBUTION SCHEDULE :

a. Delivery of Equipment for each project shall be as per NIT.

b. The drawings to be submitted by bidder in event of award of contract for COLTCS
for each project shall be as follows:

» Technical Data Sheets, P&ID, Installation Plan , for COLTCS.

» GA drawings, Details of BR Skid and C& | Document( Part-l & Il) of COLTCS as
applicable.

> Quality Plan.

» 0O &M Manual.

c. Drawings submission schedule shall be as per NIT/as advised by Project Group.:

The makes of various bought out items shall be subjected to purchaser's approval in
the event of order.

it is mandatory for the bidders to submit along with the bid the deviations if any whether
major or minor in the schedule of deviations only. In the absence of deviations listed
in the schedule of deviations the offer shall be deemed to be in full conformity
with the specification "non-withstanding” any thing else stated elsewhere in
bidder's offer, data sheets etc. The implied/ indirect deviations in data sheets etc.
Shall not be binding on the purchaser.

The following documents shall be furnished by the bidder with his offer :

o Compliance certificate duly signed and stamped (Enclosed at Schedules).
e Guarantee schedule duly signed and stamped (Enclosed at Schedules).

¢ GA drawings of following with empty/ filled-ups.
> Balls Collecting Strainers (as applicable).
> Balls recirculating Skids.
» Debris Flushing pumps (if applicable)
» Other equipments considered necessary for Layout/ Civil.
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¢ Electrical Load Data (Enclosed at Vol. Il of Specification)
e Schedule of Deviation (Enclosed at Schedules).

The bidder to note that load requirement furnished and finalised during tender
stage shall only be provided by BHEL and any changes or additional requirement

of Electrical load by bidder during contract stage shall be provided by BHEL with
cost repercussions to the bidder.

NOTE: Apart from above, no other drawing/ document/ data sheet etc. shall be
submitted along with the offer. If any drawing/ document etc. is submitted
with the offer, same shall be considered as for ‘Reference’ purpose only
and shall not be reviewed/ commented upon and any deviation, exclusion
to scope, etc. taken in documents but not highlighted in the deviation
schedule shall not be taken cognizance of.
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ANNEXURE- |
COLTCS
SL.NO. | Projects Size Length of Ball | Scope of | Scope of
(NB) Seperator Counter nuts and
(Including Flange bolts.
Counter
Flange)
1 2 X 660 MW |2300NB | 4200 mm In In Bidder's
NTPC MOUDA Purchaser's | Scope
STPP STAGE Il - Scope.
(STG PKG).
2 1x 500 MW — 2200 NB | 3010mm in Bidder's | In Bidder's
VINDHYACHAL Scope. Scope
STPP, STAGE-V
(STG PKQG).
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TITLE SPECIFICATION NO.
(&7 FT5 47 ) LV MOTORS VOLUME B
HifH 0
DATA SHEET-A REV NO. DATE
2x660 MW MOUDA STPP SHEET T
1.0 Design ambient temperature 50 °C
2.0  Maximum acceptable kW rating of LV motor: Below 200KW
3.0 Installation (Indoors/ Outdoors) As required
4.0 Details of supply system
a) Rated voltage (with variation) 415V + 10%
b) Rated frequency (withvariation) 50 Hz +3 to -5%
c) Combined voltage & freq. variation 10% (sum of absolute values)
d) System fault level at rated voltage 45 kA RMS for 1 sec
e) Short time rating for terminal boxes
o 110 kW and above (Breaker : 45 KA for 0.20 sec.
controlled)
o Below 110 kW (Contactor 45 KA protected by fuse
controlied)
f) LV System grounding Solidly
5.0 Class of insulation Class ‘F’, with temp rise limited to class H.
6.0  Minimum voltage for starting 85% of rated voltage
(As percentage of rated voltage)
7.0  Power cables data Shall be given during Detailedengg
8.0  Earth Conductor Size & Material Shall be given during Detailedengg
9.0 Space heater supply 240V, 1¢ ,50 Hz
10.0 Rating up to which Single phase motor Acceptable below 0.20 kW
11.0 The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed thefollowing
(Without any further tolerance) : As per clause no. 7.16 of technical spec sec-VI part-B (page
5 of 8)
12.0 Additional tests As per QP
12.1  Flame-proof motor
a) Enclosure suitable (As per 1S5:2148) As per requirement
b) Classification of Hazardous area As per requirement
(As per IS: 5572 part-i)
120 Makes As per customer approved vendors

I



SPECIFIC ELECTRICAL REQUIREMENT FOR COLTCS
PROJECT-- 1x500 MW- VINDHYACHAL STPP,STAGE-V

SL.NO. |PARAMETERS UNIT VINDHYACHAL STAGE-V
MOTOR
1 DESIGN AMBIENT TEMP DEG. C 50
2 VOLTAGE SUPPLY AND VARIATION |yoLT 415V, + 10%
3 FREQUENCY WITH VARIATION Hz 50, +3% & -5%
COMBINED VOLTAGE & 10%
4 FREQUENCY VARIATION
MAX ACCEPTABLE RATING OF Below 200 KW
5  |MOTORAT 415V KW
6 SYSTEM FAULT LEVEL AND ITS KA 45 KA, 1 Sec
DUARTION
SUTABILITY OF TERMINAL BOX 50 KA, 0.2 sec
7 FOR FAULT LEVEL AND DURATION
CLASS OF INSULATION & TEMP Class-F and temp rise limited to
8 RISE LIMITED TO Class-B
MIN. STARTING VOLTAGE 1) 80% for below 110 KW
9 2) 85% from 110 KW to 200 KW
MOTOR RATING FOR SINGLE 0.2 kW & Below
10 PHASE SUPPLY
MAXIMUM LOCKED ROTOR 600% + 1S tolerance
11 |CURRENT % OF
FLC
ACCEPTABLE NOISE LEVEL 85dB at 1.5m
12 DB
TYPE OF STARTER PROVIDED IN DOL
13
MCC
DOP OF ENCLOSURE IP-55
14
SPACE HEATER REQUIREMENT 30KW & ABOVE
15 <30kW
PAINT SHADE RAL 5012 (Blue)
16
SPECIAL REQUIREMENT TYPE TEST REPORTS MORE
THAN 5 YEARS OLD ARE NOT
17 ACCEPTABLE

48




SPECIFICATION NO.

PE-TS-
ELECTRICAL EQUIPMENT SPECIFICATION  VOLUMENO. : _ II-B
FOR COLTCS SECTION _ : C

1X500MW NTPC VINDHYACHAL STPP STAGE-V

REV NO. : 00 DATE: 9.1.12

(ELECTRICAL PORTION) SHEET : 1 OF 1

1.0

2.0

3.0

3.1

32

4.0

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER :

a) Services and equipment as per “Electrical Scope between BHEL and Vendor™.

b) Any item/work either supply of equipment or erection material which have not
been specifically mentioned but are necessary to complete the work for trouble
free and efficient operation of the plant shall be deemed to be included within the
scope of this specification. The same shall be provided by the bidder without any
extra charge.

¢) Supply of mandatory spares as specified in the specifications of mechanical
equipments.

d) Erection and Commissioning spares.

e) Erection & Maintenance tools & tackles.

f) Electrical load requirement for COLTCS.

g) All equipment shall be suitable for the power supply fault levels and other climatic

conditions mentioned in the enclosed project information.

h) Bidder to furnish list of makes for each equipment at contract stage, which shall be
subject to customer /BHEL approval without any commercial and delivery
implications to BHEL

i) Various drawings, data sheets as per required format, Quality plans, calculations,
test reports, test certificates, operation and maintenance manuals etc shall be
furnished as specified at contract stage. All documents shall be subject to
customer/BHEL approval without any commercial implication to BHEL.

EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR
ELECTRICAL & TERMINAL POINTS:
Refer “Electrical Scope between BHEL and Vendor”.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

Bidder shall confirm total compliance to the electrical specification without any
deviation from the technical/quality assurance requirements stipulated. In line with this
two signed and stamped copies of the following shall be furnished by the bidder as
technical offer:

a) A copy of this sheet “Electrical equipment Specification for “COLTCS” and sheet
“Electrical Scope between BHEL and Vendor” with bidder’s signature and
company stamp.

b) List of Erection and Commissioning spares.

c) List of Erection & Maintenance tools & tackles.

d) Electrical load requirement

No technical submittal such as copies of data sheets, drawings, write-up, quality plans,
type test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.

List of enclosures :

a) Specification AC/DC Motors
b) Data sheet of AC/DC Motors.
¢) Quality Plan.

d) Load data format.

H3




TITLE : TECHNICAL SPECIFICATION SPEC.NO. PE-TS- 387/388-165-N001
(FTgs 07 FOR VOLUME : B
H#[ l CONDENSER ON LOAD TUBE CLEANING | SECTION: C
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 04.02.2013
SHEET 1 of 1
SECTION C3

CONDENSER ONLOAD TUBE CLEANING SYSTEMS

C&I DETAILS
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SPECIFIC C&I| TECHNICAL REQUIREMENT FOR COLTCS

SI.No. 2X660MW MOUDA 1X500 MW vindhyachal
1.00 SYSTEM CoLTCS COLTCS
2.00 COMMON / PER UNIT PER UNIT PER UNIT
3.00 CONTROL SYSTEM DCS (TG C&l) DCS (TG C&l)

PROCESSOR CONFIGURATION FOR
3.10 PLC SYSTEM NA NA
400 | LOCATION OF CONTROL SYSTEM CCR CCR
CONTROL SYSTEM SCOPE (BIDDER/
410 BHEL! CUSTOMER! BHEL BHEL
HARDWIRED INTERFACE WITH DCS
5.00 N, NA NA
e 10 PURPOSE OF HARDWIRED
: INTERFACE WITH DCS
511 | _a) COMMAND FROM DCS (Y/N) NA NA
512 |b) STATUS FEEDBACK TO DCS (Y/N) NA NA
<) GROUP FAULT ALARM TO DCS
513 N NA NA
6.00 SOFTLINK TO DCS (Y/N) NA NA
6.10 | PURPOSE OF SOFTLINK TO DCS
5.11_| %) COMMAND INTERFACE WITH DCS A -
(YIN)
512 | D) STATUS MONITORING IN DCS A A
(YIN)
PROTECTION CLASS FOR PLC / RIO
7.00 oLASS NA NA
CONTROL FROM PB's ON LCP/OWS
8.00 e NA NA
ANNUNCIATION ON LCP (Y/IN) - IF Y,
9.00 | MIN NO. OF HARDWIRED ALARMS / NA NA
INDICATIONS
9.10 MIMIC ON LCP (Y/N) NA NA
10.00 | CONTROL FROM DCS IN GCR (Y/N) Y Y
11.00 | TYPE OF SOFTLINK (TPIOFC) NA NA
1110 | COMMUNICATION CABLE SCOPE A A
19| (BIDDER! PEM/ EDN/ CUSTOMER)
11.20 REDUNDANT CABLE (Y/N) NA NA
11.30 PROTOCOL NA NA
12.00 RIO / RPU (YIN) NA NA
13.00 #% NO. OF OWS / LAPTOP NA NA
13.10 SIZE OF OWS/ CRT OR LCD NA NA
14.00 NO. OF PRINTER NA NA
14.10 PRINTER SIZE AND TYPE NA NA
$$ POWER SUPPLY AVAILABLE FOR
15.00 | BALL MONITOR (24V DC /110 V AC 24V DC 24V DC
UPS / 230 V AC UPS)




&8 POWER SUPPLY AVAILABLE FOR
PLC PANEL (3PHASE, 415 V AC/
15.10 1PHASE, 110 V UPS/ 1PHASE, 230 V NA NA
UPS)
REDUNDANT FEEDERS (R) / NON-
1520 | REDUNDANT (NR) FEEDERS FOR NA NA
POWER SUPPLY
UPS BATTERY CONFIGURATION
15.30 (1X100% / 2X100%) NA NA
1540 | BATTERY TYPE (LEAD ACID/ Ni-Cd) NA NA
1550 |BATTERY BACK-UP TIME (in minutes) NA NA
ACTUATOR WITH INTEGRAL
16.00 STARTER (Y/N) Y Y
+~ 00 | PG DPGI PSIDPSI PT/ DPT per Balls DPT = 2 nos. DPT = 2 nos.
’ CollectiniStrainer DPG =1 no. DPG =1 no.
19.00 REMARKS
20.00 PROJECT SPECIFIC INFO

NOTES:

1. $$ THIS IS APPLICABLE FOR DCS CONTROLLED SYSTEMS ONLY.

2. IN CASE OF DCS CONTROLLED SYSTEMS, BIDDER TO TERMINATE ALL
INSTRUMENTATION AND CONTROL ELEMENTS IN JUNCTION BOXES FOR FURTHER CABLING
TO DCS BY BHEL/CUSTOMER. BIDDER TO PROVIDE INPUT/OUTPUT LIST, DRIVES LIST,
JUNCTION BOX SCHEDULE AND TERMINATION DETAILS, RECOMMENDED CONTROL LOGICS /
WRITE-UP ETC. DURING DETAILED ENGINEERING

3. FOR THE PROJECTS IN WHICH CONTROL ARE ENVISAGED WITH DCS CONTROL SYSTEM
FOR COLTCS- 2 SETS OF COLTCS/ SHALL HAVE ONE COMMON STARTER PANEL (SWITCH
GEAR PANEL).

4. INSTRUMENT RACK AND JUNCTION BOXES SHALL BE IN BIDDER'S SCOPE OF SUPPLY.

5. BIDDER TO FURNISH ELECTRICAL LOAD DATA DURING DETAILED ENGINEERING.

6. ALARM FACIA SHALL BE UNDER BIDDER'S SCOPE. NO. OF FACIA SHALL BE DECIDED
DURING DETAILED ENGINEERING.

LEGEND:

DCS- DISTRIBUTED CONTROL SYSTEM

PLC- PROGRAMMABLE LOGIC CONTROLLER
RPU - REMOTE PROCESSING UNIT
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1.00.00

2.00.00

2.01.00

2.01.01

2.01.02
2.01.03

2.02.00

3.00.00
3.01.00

3.01.01

3.01.02

3.01.03

3.01.04

GENERAL

This specification covers the design, performance and operational requirements,
configuration and constructional features, manufacture, assembly, inspection and
testing at the manufacturer's and/or his sub-contractor's works and painting for
delivery of condenser on-load tube cleaning system (sponge rubber balls type)
complete with all accessories as specified hereinafter. Each half of the condenser
shall be provided with an independent tube cleaning system.

CODES AND STANDARDS

The design, materials, manufacture, inspection and testing of the condenser on-load
tube cleaning system complete with all accessories, shall comply with the
requirements of the latest versions of the following appropniate codes and standards.

IS/BS/DIN/US Standards regarding pressure vessels, pumps piping, flanges and
others as necessary.

IS/BS/DIN/ASTM Standards for materials spec;@@tvom.gﬁd testing procedures.
IS/BS/DINJAWWA Standards for valves an&‘ testmg

In case of any conflict between the above codes\/standards and this specification, the
later shall prevail and in case of any further conflict in the matter, the interpretation
of the specification by the Engineer shall befinal and binding.

DESIGN AND CONSTRUCTION W -

General Requirements

Unless otherwise necessary, manufacturer’s standard and proven models of the tube
cleaning system shall be supplied.
. S X

The tube cleaning system shall be capable of safe, continuous and trouble-free
operation for removal of fouling and scaling materials from condenser tubes.
Vibration, noise, mechanical stresses shall be kept within allowable limits specified by
relevant codes/standards. In design, due attention shall be given to ease of
maintenance, repair and cleaning.

Suitable Corrosion allowance shall be providled whenever necessary. Adequate
provision for future installation of cathodic protection shall be provided.

The tube cleaning system shall consist of ball separator at condenser outlet,
recirculating pump, ball collector, differential pressure measuring system for ball
separator, ball monitoring system, cleaning balls, piping valves, distributors, injection
nozzles, instrumentations, control panel, interconnecting cables and others as
necessary. The configuration of the tube cleaning system shall be as described in
section C and / or as per the scheme enclosed.
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3.02.00

3.02.01

3.02.02

3.02.03

3.03.00

3.03.01

3.03.02

3.03.02

3.03.04

3.03.05

Performance Requirements.

The tube cleaning system with all accessories shall be designed and guaranteed to
meet the following requirements :

The tube cleaning system shall perform satisfactority under the flow and pressure drop
conditions ( in the condenser) specified in Data Sheet - A and shall be capable of
removing the various forms of fouling and scaling from condenser tubes.

The ball separator at the condenser outlet, shall be designed such that the pressure
drop across the ball separator under clean conditions shall not be more than that
specified in Data Sheet - A. The perfomance of the ball separator shall be
continuous with minimum number of backwashing operations.

The power consumption by ball recirculation pump dunng \@nous operations shall be
minimum possible:

The quantity of cleaning balls wom out and / o@sﬁ sh‘a?’be minimum possible.

4(/,5?;

Operational Requirements. Q
I

The tube cleaning system and other acoessones shaII be designed for the following
operation modes : .

Complete automatic start-up of tube cleamng system initiated by pressing the push
button (manual command). \ .

Complete automatic shut-down of tabe cleaning system with ball collection, effected by

the following :

¢ Push button (manual command)

¢ Adjustable timer (after &deﬁned cleaning period).

+ Ball monitoring system (when the number of oversized balls falls below a set
value).

Complete automatic backwashing of ball separator with ball collection, effected by the
following :

+ Differential pressure measuring system at a pre-determined differential across the
ball separating strainer/ screen.

¢ Adjustable timer

¢ Push button

Complete automatic emergency backwashing of ball separator with alarm indication,
effected by differential pressure measuring system.

Manual operation for start-up, shut-down with ball collection backwashing of ball
separator, flushing of differential pressure measuring system etc., in case of failure of
control system.
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3..04.00

3.04.01

3.04.02

3.04.03
3.04.04

3.04.05

3.05.00

3.05.01

3.05.02

3.05.03

3.05.04

3.05.05

Ball Separator

Ball separator body shall be of rigid construction and shall be designed and
manufactured as per the applicable codes for pressure vessels. It shall house the
ball separating screen / strainer and shall have flanged inlet, outlet, ball extraction
opening and pressure measuring tappings etc. Body shall be designed and
manufactured as per the applicable codes for pressure vessels and to take care of
forces and moments as enclosed in the specification. However in no case thickness of
housing/body shall be less than the connecting pipe thickness as specified in data
sheet A

The ball separator shall be provided with manhole with bolted cover and sight glass
to observe its intemals.

If specified in Data Sheet -A, ball separator body shall be E@xy lined.

The ball seperating screen / strainer shall be designed “for the maximum differential
pressure across the separator and shall be sé M%unted in the body. Screen/
strainer shaft shall be sized adequately ¢o ide@'gg the overloading of screens /
strainer due to debris accumulation. Q ~

L4

The ball separating strainers / screensv'shéll hav"e’ electric actuators for swivelling to
allow for their backwashing. Also suitable handwheels shall be provided to enable
manual swivelling of strainers / screens. f

Ball Recirculating Pump o ,,

The ball recirculating pump shall be horizontal centrifugal type. The casing shall be
designed to withstand 1.5 times the shut-off pressure or twice the operating pressure,
whichever is higher. ny
?,&

The impelier shall be non-cbg type and shall be contoured suitably to avoid damage
to the cleaning balls. The |mpeIIer shall be secured suitably to the shaft and shall be
retained against circumferential movement by keys, pins or lock rings. Loctite
compound shall be applied after tightening of locknuts to prevent dislocation of
impeller.

Replaceable type wearing ring shall be provided to prevent damage to the casing and
impeller.

Pumps shall be provided with mechanical seals to the extent feasible. If Gland
packing is provided it should be of good quality to be provided to prevent leakage of
water from pump glands.

Shatt size selected shall take into Consideration the critical speed which shall be away
from the operating speed as recommended in applicable codes / standards.
Renewable type fine finished shaft sleeves shall be integral with water thrower plates
at the end and the length must extend beyond the outer faces of gland packing so as
to distinguish between the leakage between shaft and the shaft sleeve and that
past the seals / glands.
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3.05.06

3.05.07

3.05.08

3.05.09

3.05.10

3.05.11

3.05.12

3.05.13

3.05.14

3.05.15

3.06.00

3.06.01

Bearings of adequate design shall be provided for taking the entire pump load
arising from all probable conditions of continuous operation through its range of
operation. The bearings shall be designed on the basis of 20,000 working hours
minimum for the load corresponding to the duty point. Proper lubricating element
does not contaminate the liquid being pumped. Bearings shall be easily accessible
without disturbing the pump assembly

Stuffing box of suitable design to permit replacement of packing without removing any
part other than the gland shall be provided. The stuffing boxes shall be sealed /
cooled by the fluid being pumped.

Pumps shall be of self-lubricated, self - sealed and self-cooled type. All pipework,
fitters etc., for sealing, cooling and lubricating purpose shall be supplied and no
external cooling/lubricating/sealing water will be supplied. Pump capacity shall take
into account the cooling/lubricating/sealing water requnremenL

Al rotating components shall be statically and d(amucally. balanced

The pump shall be designed such that pum ‘%peélg and other accessories of the
pump, are not damaged due to flow reversat}

The pump shall be capable of developlng the feqfnred total head at rated capacity for
continuous operation. Also the pumps shall be capable of being operated to give
satisfactory performance at any point on the head Vs. flow characteristic curve over a
range or 40% of rated flow to 120 -130 % of rated flow.

The pump shall preferably be non-overbadmg type. The total head Vs. capacity curve
shall be continuously rising from the maximum flow point towards shut-off without
any zone of instability.

The pump shall run smoothrl;'J without undue noise and vibration. Peak to peak
vibration limits and nonseglgvel shall be within the acceptable values of applicable
codes/standards.

The pump and motor shafts shall be connected through a pin and rubber bush flexible
type of couplings. Suitable coupling guards shall be provided for the couplings.

The pump shall be capable of being started with discharge valve fully opened. Motor
rating shall be adequate for this condition. The output KW rating of the pump drive
motor shall not be less than the larger of the following :

a) Maximum power input to the pump over the entire range for maximum flow to
shut-off condition.

b) 125% of power input to the pump at duty point coresponding to 103% of the
rated speed.

Ball Collector

The body of the ball collector shall be designed to withstand 2.0 times the operating
pressure or 1.5 times the recirculating pump shut-off pressure, whichever is higher.
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3.06.02

3.06.03

3.06.04

3.06.05

3.06.06

3.06.07

3.07.00

3.07.01

3.07.02

3.07.03
3.08.00
3.08.01

The ball collector shall be designed and manufactured as per the applicable codes for
pressure vessels.

Ball collector shall be provided with an inspection window/sight glass for visual
inspection of the cleaning balls.

Ball collector shall be provided with suitable ports with covers for ball feeding and
removal.

The ball collector shall be provided with vent and drain connections with isolating
valves.

Provision shall be made in the ball collector for separating the undersized balls and
ball collector shall have a separate chamber for collecting the undersized balls.

If specified in Data Sheet -A, ball collector body shall be lined with suitable resilient
material. ~
o, .

The differential pressure measuring system shall be &mwded with D.P. transmitter
,DPS & DPGof remote seal arrangement. @\ ~N

&

Differential Pressure Measuring System:” ,:33'
'%

LY 3 °
The ball separator shall be provided with a measiﬁ"ring system for differential pressure
across the ball separating strainer/screen,-to check debris accumulation and to
initiate ball catching and backwashing operations. This shall consist of a differential
pressure switch/transmitter for automatic backwashing operation, a differential
pressure guage for manual observation with adequate number of tappings with
isolating valves. . r\;\
-~

The contacts for differential pressuke switch/transmitter and for differential pressure
guage shall be independent~.so that in the event of failure of one, the other is
available. R0

MY .
The differential pressure measuring system shall be with remote seal arrangement .

Ball Monitoring System

Ball monitoring system shall be provided for continuously monitoring the quantity and
size of the cleaning balls in circulation. The monitoring system shal perform the
following functions :

a) Continuously counting the oversize balls in circulation and giving an alarm calling
for investigation of ball losses, when the number of oversize circulating balls falls
below a set valve.

b) Continuously measuring the size of the balls in circulation and initiating the shut-
down of the tube cleaning system with alarm calling-for replacement of balls when
the number of oversized balls falls below a set valve.

c) Bidder's if not manufacturing ball oversized monitor,can supply automatic ball
sorter in lieu of same for automatic sorting of the undersized balls.
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3.08.02

3.08.03

3.08.04

3.09.00

3.09.01

3.09.02

3.09.03

3.09.04

3.10.00

3.10.01

3.10.02

3.10.03

The monitoring system shall be of proven and reliable design and shall be complete
with necessary transducers, amplifiers, transmission lines, power cables and
electronic processor etc.

The electronic processor of the ball monitoring system shall be housed in the control
panel and shall consist the following : -

a)  Indicators for
¢ required basic ball charge.
+ recirculating ball quantity.
¢ oversized ball quantity.

b) Time counters for
¢ total cleaning system operating hours,
¢ cleaning system operating hours with sufficient number of oversized balls.

2
c) Recorder for ball consumption.
The ball monitoring system shall have provisi r sel‘i:r?estlng and self-calibration.
Oy
Cleaning Balls ‘;?; ~

The sponge rubber cleaning balls shall be slightly oversized to the intemal diameter of

condenser tubes and should be able to remove all fouling and scaling deposits in the
condenser tubes. ,

The specific gravity of the cleaning Pa{ls shall be such that good distnbution of balis
across the tube sheet and cleaning ofall tubes are ensured.

The composition of the cleamng balls shall be based on natural rubber and shall be
suitable for temperature upic } "100°C. Hardness of the cleaning balls  shall be
compatible to tube matenakand corrosionffouling behaviour. K cleaning balls consist
of abrasive coated balls, thé abrasive material shall also be compatible for use with
the tube material.

Calculations and basis for selection of cleaning balls circulation quantity, type, size,
hardness, cleaning frequency etc., shall be fumished during contract stage.

Piping, Valves, Distributors and Injection Nozzles.

Interconnecting piping, valves, injection nozzles and other fittings shall be designed to
withstand 2.0 times the operating pressure or 1.5 times the pump shut-off pressure
whichever is higher.

Interconnecting piping shall be sized and routed optimally. Velocity in the pipe work
shall be less than 1.5 m/s for pump suction and less than 2.2 m/s in other pipe work.

Necessary isolation valves, vent and drain valves for various equipments shall be
provided. Valves shall conform to appropriate standards. Valves provided in ball
transport piping shall be ball type. Gland packing of all valve shall be of superior
quality to avoid leakage. All valves upto 150 Nb shall be ball valves. For higher sizes ,
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3,10.04

3.10.05

3.10.6
3.11.00

3.11.00

3.12.00

3.13.00

3.13.01

3.13.02

3.13.03

3.14.00

3.14.01

gate / globe /B.F. valves shall be provided. All instrument valves shall be needle
valves.

Adequate number of ball injection nozzles shall be provided for proper distribution of
cleaning balls in condenser inlet. Ball injection nozzles shall be flanged type and shall
have two sets of flanges, one for connecting to ball transport pipe and other for
connecting to the stub on condenser inlet pipe for ease of removal during repairs or
checking.

Distributors ( if applicable) with sight glass shall be provided wherever ball transport
piping branching out or joining together for proper guidance of cleaning balls.

Type of valves shall be ball valves, no diaphragm type valve shall be used.
Actuators

Tube cleaning system shall be provided with actuators wher%ﬁer necessary for vanous
automatic operations. The actuators shall be electric motor operated and shall meet
the requirements of the enclosed specificationeThe &¢fuator shall be provided with
auxiliary handwheel for manual operation '"«f}g/ eveprbf control system failure.

Electric Motors . \:z iy

The drive motors for recirculating purﬁﬁﬁ"‘and‘,differemial pressure measuring system
flushing pump shall conform to the requirements of the enclosed specification.

instrumentation and Control System.
Complete instrumentation and control ‘system for automatic operation of tube cleaning
system, protection, interlocking, indication / annunciation of differential pressure and
other malfunctions etc., shall beprowded This shall consist of adequate operational
hardware, local control panel’ guAs applicable ) and interconnecting control and power
cabling between the control panel and various equipments in the tube cleaning system.

The control panel shall house all necessary instruments, indicating / annunciation
lamps, alarms, differential pressure indicator, timer, function selection switches, ball
monitoring system processor, relays, protection and interlocking systems, start / stop
push button etc., and shall be complete with internal wiring. The control panel shall
meet the requirements of the enclosed specification.

Pressure guages shall be provided at recirculating pump suction and discharge. All
instrumentation shall be of reputed make and shall meet the requirements of the
enclosed specifications.

Other Accessories.
Counter flanges, complete with gaskets, bolts and nuts etc., shall be supplied for ball

separator inlet, outlet connections and all other terminal points Fabrication,
dimensions and drilling of the flanges shall conform to the codes/standards specified in
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3.14.02

3.14.03

3.15.00

4.00.00

4.01.00

4.02.00

4.03.00

5.00.00

5.01.01

5.01.01

Data Sheet-A / Section -C.

Ball recirculating pump, ball collector with interconnecting piping and valves, shall be
mounted on a frame. For fixing the frame, necessary foundation plates, bolts, nuts
etc. shall be provided.

Suitable lifting arrangement shall be provided for various equipments of the tube
cleaning system, for handling during erection and maintenance.

Materials of Construction

Materials of various equipments in the tube cleaning system shall be corrosion
resistant and consistant with the fiuid handied. However, material specification for
various components shall be equal to or superior to those specified in Data Sheet-A.

PAINTING
The surface preparation of the various equipments / components of the tube cleaning
system shall be done as per the standard nﬁmiong?zin Data Sheet - A and shall
include the following : , A .

Q{f} W
a) Removal of oil, grease, dirt and swarf efc. |
¥

b) Removal of rust and scale etc.
¢) Sand blasting / shot blasting.

All internal surfaces of the various equipments / components of the tube cleaning
system, which are subjected to imfm@sion or water spray and which are not made of
stainless steel or other corrosion resistant materials after surface preparation, shall
be coated with epoxy paint of approved make and quality over a coat of zinc chromite
primer, unless otherwise specg:léd in Data Sheet - A.

The external surfaces of tﬁ? various equipments / components of the tube cleaning
system after surface preparation, shall be coated with synthetic enamel paint of
approved make and quality over two coats of red oxide primer, unless otherwise
specified in Data Sheet -A.

SHOP INSPECTION AND TESTS

General

Manufacturer shall conduct all tests and stage inspections as per the approved
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5.01.02

5.01.03

5.01.04

5.2.00

5.02.01

5.02.02

5.02.03

5.03.00

5.03.01

5.03.02

5.03.03

5.03.04

5.03.05

quality plan to ensure that the various equipments and other accessories of the tube
cleaning system shall conform to the requirements of this specification and of the
applicable codes / standards.

All materials used for manufacture Aabrication of the various equipments of the tube
cleaning system shall be of tested quality. Relevant test certificates for chemical
analysis, mechanical tests and heat treatment shall be made available before the final
shop inspection. In case the relevant test certificates are not available, the
manufacturer shall arrange to carry out the necessary tests as per the approved quality
plan and applicable codes at his cost for which samples shall be identified by BHEL'’s
representative.

All shop tests shall be conducted as per approved quality plan and test certificates /
reports for the same shall be furnished to BHEL for approval.

Qualification of welding procedures and welders shall be as per ASME B&PV code,
Section - IX / applicable codes. AN

~
’\,

Ball Separator A

Chemical analysis, mechanical tests shall be‘lcarned}out on materials used for body,
strainer / screen, strainer / screen shaﬁ and other appurtenances as per the
applicable material specification standards Uy

All butt welded joints shall be subyected to radiographic/ ultrasonic testing as per
applicable codes. However, all welded joints shall be subjected to 100% magnetic
particle / penetrant testing to ensure freedom from defects.

Strainer / screen shaft shall be subje"('fted to ultrasonic test as per ASTM-A388 for
subsurface defects with acceptanoe norms as per ASME B&PV code, Section Vill,
Division 1.

:»‘&

i
.. u

Ball Recirculating Pump .. “’;

L

Chemical analysis, mechanical tests shall be carried out on matenals used for casing,
impeller, shaft, sleeves, wear rings etc., as per the applicable material specification
standards.

The casting used for pump casing and impeller shall be sound, clean and free from
porosity, blow holes, hard spots, cold shuts, distortion and other hammful defects. All
accessible surfaces of the impeller shall be subjected to penetrant test as per ASTM-
E165 for surface defects with acceptance norms as per ASME B&PV code, Section
VIII, Division 1. No welding or repairs shall be carried out without prior permission of
BHEL.

Pump shaft and sleeves shall be subjected to ultrasonic test as per ASTM - A388 for
sub-surface defects and penetrant test after finish machining as per ASTM-E165 for
surface defects.

Wear rings shall be subjected to penetrant test as per ASTM-E165.

Pump impellers and rotor assembly shall be statically and dynamically balanced as

6*t
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5.04.00
5.04.01

5.04.02

5.05.00

5.05.01

5.05.02

5.05.03

5.05.04

5.06.00

5.07.00
5.07.01
5.07.02

5.07.03

5.07.04

5.07.05

per ISO-1940

Ball Collector

Chemical analysis, mechanical tests shall be carried out on matenals used for body
and other appurtenances / accessories as per the applicable matenal specification
standards.

All but welded joints shall be subjected to radiographic / ultrasonic testing as per
applicable codes. However, all welded joints shall be subjected to 100% magnetic
particle / penetrant testing to ensure freedom from defects.

Piping, Valves, Distributors, and Injection Nozzles.

Chemical analysis, mechanical tests shall be carried out for materials used for
piping, fittings, valves, distributors and injection nozzles. ~

All welded joints of distributors & injection nozzles shall be, subjected to penetrant test
as per ASTM-E165 for surface defects with accbptanéé norms as per ASME B&PV
code, Section VIII, Division 1. Qfé

n\O

Inspection and testing of valves including leak test shall be carried out as per the
requirements of the applicable standards Valve tem and ball shall be subjected to
penetrant test as per ASTM-E165. = =

All materials for various nozzles, stubs, gaskets, nuts, bolts etc. shall be of tested
quality and correlating test certificates- for chemical and mechanical properties shall
be furnished. n y}

~

Rubber Lining {as applicable

Rubber lining shall be subjecbo‘m surface crack test, 100% spark and hardness tests
and shall be checked for Iayer thickness, defects etc.

Flanges
Chemical and mechanical test certificates shall be furnished for flange materials.

In case of fabricated flanges, all the welds shall be subjected to 100% radiography
as per ASME B&PV code, Section Vi, Division 1.

In case of forged flanges, ultrasonic testing shall be carried out as per ASTM-A 388.

If the thickness of the plate used for flanges is 40mm or more, the same shall be
checked ultrasonically as per ASTM-A435 to demonstrate the absence of lamination
and lack of fusion etc.

Flanges shall be checked for edge preparation, fit up and satisfactory working with
matching parts.
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Dimensional Checks.

Dimensional checks for various equipments/components of the tube cleaning system
shall be carried out as per assembly drawing approved by BHEL. Alignment and fit up
of movable parts shall be checked.

Hydrostatic Test

Hydrostatic test shall be conducted on various assemblies / equipments / components
of the tube cleaning system at a pressure of 1.5 times and design pressure. The
duration of the test shall be minimum 30 minutes.

Leakage Test

Leakage test shall be conducted at the design pressure on all assemblies of the tube
cleaning system to demonstrate that the assemblies are\Ieak tight and no water
seepage shall take place at various nozzles and valve connections.

P,

Performance Test on Recirculating Pump @

Performance test on recirculating pump Wn{‘é{drwexo‘motor shall be conducted as per
BS-599 / ASME PTC 8.0. Performance cufves i. e., discharge flow Vs head, discharge
flow Vs power consumption and discharge flow Vs efficiency shall be plotted and
acceptance norms shall be as per BS-599 / ASME PTC 8.0. Vibration and noise shall
be measure and acceptance nomms shall be as per Hydraulic Institute (USA)
standard.

Functional Tests f\}

Various assembles / equipments / components of the tube cleaning system shall be
subjected to functional tests and -the following shall be checked.

Smooth and free operation Q&)ail movable parts.

@A
Interiock and sequential operation.
Satisfactory operations of ball monitoring system.

Satisfactory operations of actuators torque switches, limit switches etc.

TESTING AT SITE

After completion of installation at site, the tube cleaning system will be tested to
check that the tube cleaning system performance meets the requirements of this
specification. Rectification of all defects shall have to be done by the supplier at no
extra cost to the owner / purchaser. However, the owner / purchaser reserves the
right to reject the equipments / parts not meeting the requirement if the deficiency still
persists.
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Performance Guarantee and Bid Evaluation criteria for Condenser on Load Tube
Cleaning System.

The Tube Cleaning Systems shall be guaranteed to meet the performance
requirements specified in Section-D , Data Sheet A and Guarantee schedule and also
for trouble free operation after commissioning. Schedule of performance guarantees
(enclosed in Volume Ill) duly filled and signed shall be furnished with the bid.

The Performance guarantees of equipments shall stand valid till the satisfactory
completion of performance testing & its acceptance by BHEL/ Customer. If the
guarantee period specified in the Commercial Specification is higher, same shall
prevail.

Performance Parameters to be guaranteed by bidders shall be as under :

i) Pressure drop in ball separator in clean condition viz. aﬂ%r\back washing.
ii) Percentage recovery of balls (min. 95% recovery) B
iii) Life of Sponge Rubber Ball (Min. 4 weeks) @ :
;s ,
& o
Bidder to note that bids shall be evaluateghon aé\count of pressure drop across ball

collecting strainer (in clean condition) ‘and liquidated damages on account of not
meeting the same during PG test shall be in accordance with following :

<

A) Bid Evaluation Criteria & Liquidated Damages:

The bids received shall be evaluated for Pressure drop across balls collecting
strainers : ~ WV

+ The permissible limit of pressure drop across balls collecting strainers in clean
condition shall be 0. 15,MWC

o If the pressure drops quoted are higher than above limit, the bids shall be
technically loaded @mdlmted in Data Sheet A .

o However no advantage shall be given for pressure drops quoted less than
above permissibie limit.

o The maximum acceptable limit for pressure drop across balls collecting
strainer shall be (with technical loadings) 0.2 MWC.

The bids will be technically rejected for pressure drops quoted higher than
above maximum limit.

o The guaranteed pressure drops shall be demonstrated at site by bidder and if
found higher shall be subject to LD @ twice the bid evaluation factor as above.

OtherGuaranteed Parameters to be demonstrated at site

i) Life of sponge rubber balls shall be minimum 4 weeks.
i) Percentage recovery of balls shall be minimum 95%.
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Any deviation to above balls life and percentage recovery will not be accepted.

Bidder to indicate the life of sponge rubber ball and nos. of balls lost during 1000 hours
of plant operation in the Guarantee schedule and shall demonstrate same at site.

In case the successful bidder fails to demonstrate any of these parameters he shall
carry out modifications at his own cost, to purchasers approval.

In case bidder fails to demonstrate above parameters to purchaser’s satisfaction even
after modification carried by him at site, the purchaser has the right to reject the
equipment out rightly.

QUALITY ASSURANCE & QUALITY PLAN

The tube cleaning system and other accessories to be supplied, shall have assured
quality and workmanship. N

Typical quality plans are enclosed herewith this speciﬁi;@fibn for bidder's guidance.
The bidder shall furnish his own quality plan.based ‘On materials, equipments and

a) Design and maximum flow rate:

b) Design and test pressures. ﬂ:} ’
c) Design temperature. - . ¢

d) Empty and operating weights.

Each valve in the tube cleanirpggﬁ%éystem shall be provided with a name plate indicating
the following :- %;3"

a) Service.

b) Design and test pressures.

c) Maximum flow and flow direction.
d) Size

e) Tag Number.

Tag Numbers will be indicated on the drawings submitted for approval during
contractstage.

Each motor shall be provided with a name plate indicating the following details :
a) Supply conditions.

b) KW Rating.
c) Make.
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10.00.00 DRAWING, DATA & INFORMATION TO BE SUBMITTED AFTER THE AWARD OF
CONTRACT.

The drawings, data and other documents as required in Data Sheet-C shall be
fumished after the award of contract.
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INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (V) squirrel cage induction motors
along with all accessories for driving auxiliaries in thermal power station.

Motors having a voltage rating of below 1000V are referred to as low voltage (L.V) motors.
CODES AND STANDARDS

Motors shall fully comply with latest edition, including all amendments and revision, of following
codes and standards:

1S:325 Three phase Induction motors

IS : 900 Code of practice for installation and maintenance of induction motors

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

IS: 4691 Degree of Protection provided by enclosures for rotating electrical machines

IS: 4728 Terminal marking and direction of rotation rotating electrical machines

IS: 1231 Dimensions of three phase foot mounted induction motors

IS: 8789 Values of performance characteristics for three phase induction motors

IS: 13555 Guide for selection and application of 3-phase A.C. induction motors for
different types of driven equipment

IS: 2148 Flame proof enclosures for electrical appliance

IS: 557 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

IS: 12065 Permissible limits of noise level for rotating electrical machines

IS: 12075 Mechanical vibration of rotating electrical machines

In case of imported motors, motors as per IEC-34 shall also be acceptable.
DESIGN REQUIREMENTS

Motors and accessories shall be designed to operate satisfactorily under conditions specified in data
sheet-A and Project Information, including voltage & frequency variation of supply system as defined
in Data sheet-A

Motors shall be continuously rated at the design ambient temperature specified in Data Sheet-A and
other site conditions specified under Project Information

Motor ratings shall have at least a 15% margin over the continuous maximum demand of the driven
equipment, under entire operating range including voltage & frequency variation specified above.

Starting Requirements

Motor characteristics such as speed, starting torque, break away torque and starting time shall be
properly co-ordinated with the requirements of driven equipment. The accelerating torque at any
speed with the minimum starting voltage shall be at least 10% higher than that of the driven
equipment.

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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3.4

3.4.1

3.4.2

3.5

3.5.1
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3.6

3.7

4.0

4.1
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4.3

The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

i) Two starts in succession with the motor being initially at a temperature not exceeding the
rated load temperature.

i) Three equally spread starts in an hour the motor being initially at a temperature not exceeding
the rated load operating temperature. (not to be repeated in the second successive hour)

iii) Motors for coal conveyor and coal crusher application shall be suitable for three consecutive
hot starts followed by one hour interval with maximum twenty starts per day and shall be
suitable for mimimum 20,000 starts during the life time of the motor

Running Requirements

Motors shall run satisfactorily at a supply voltage of 75% of rated voltage for 5 minutes with full load
without injurious heating to the motor.

Motor shall not stall due to voltage dip in the system causing momentary drop in voltage upto 70% of
the rated voltage for duration of 2 secs.

Stress During bus Transfer

Motors shall withstand the voltage, heavy inrush transient current, mechanical and torque stress
developed due to the application of 150% of the rated voltage for at least 1 sec. caused due to vector
difference between the motor residual voltage and the incoming supply voltage during occasional auto

bus transfer.

Motor and driven equipment shafts shall be adequately sized to satisfactorily withstand transient
torque under above condition.

Maximum noise level measured at distance of 1.0 metres from the outline of motor shall not exceed
the values specified in IS 12065.

The max. vibration velocity or double amplitude of motors vibration as measured at motor bearings
shall be within the limits specified in IS: 12075.

CONSTRUCTIONAL FEATURES
Indoor motors shall conform to degree of protection IP: 54 as per IS: 4691. Outdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to IC-0141 or IC-0151 of IS: 6362.

Motors rated above 160 KW shall be Closed Air Circuit Air (CACA) cooled

Motors shall be designed with cooling fans suitable for both directions of rotation.
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4.7.8.

Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

Frames shall be designed to avoid collection of moisture and all enclosures shall be provided with
facility for drainage at the lowest point.

In case Class ‘F’ insulation is provided for LV motors, temperature rise shall be limited to the limits
applicable to Class ‘B’ insulation.

In case of continuous operation at extreme voltage limits the temperature limits specified in table-1 of
1S:325 shall not exceed by more than 10°C.

Terminals and Terminal Boxes

Terminals, terminal leads, terminal boxes, windings tails and associated equipment shall be suitable
for connection to a supply system having a short circuit level, specified in the Data Sheet-A.

Unless otherwise stated in Data Sheet-A, motors of rating 110 kW and above will be controlled by
circuit breaker and below 110 kW by switch fuse-contactor. The terminal box of motors shall be
designed for the fault current mentioned in data sheet “A”.

unless otherwise specified or approved, phase terminal boxes of horizontal motors shall be positioned
on the left hand side of the motor when viewed from the non-driving end.

Connections shall be such that when the supply leads R, Y & B are connected to motor terminals A B
& Cor U, V & W respectively, motor shall rotate in an anticlockwise direction when viewed from the
non-driving end. Where such motors require clockwise rotation, the supply leads R, Y, B will be
connected to motor terminals A, C, B or U W & V respectively.

Permanently attached diagram and instruction plate made preferably of stainless steel shall be
mounted inside terminal box cover giving the connection diagram for the desired direction of rotation
and reverse rotation.

Motor terminals and terminal leads shall be fully insulated with no bar live parts. Adequate space
shall be available inside the terminal box so that no difficulty is encountered for terminating the cable
specified in Data Sheet-A.

Degree of protection for terminal boxes shall be IP 55 as per IS 4691.

Separate terminal boxes shall be provided for space heaters.. If this is not possible in case of LV
motors, the space heater terminals shall be adequately segregated from the main terminals in the main
terminal box. Detachable gland plates with double compression brass glands shall be provided in
terminal boxes.

Phase terminal boxes shall be suitable for 360 degree of rotation in steps of 90 degree for LV motors.

Cable glands and cable lugs as per cable sizes specified in Data Sheet-A shall be included. Cable lugs
shall be of tinned Copper, crimping type.

Two separate earthing terminals suitable for connecting G.1. or MS strip grounding conductor of size
given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.
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6.0

Motors provided for similar drives shall be interchangeable.
Suitable foundation bolts are to be supplied alongwith the motors.

Motors shall be provided with eye bolts, or other means to facilitate safe lifting if the weight is 20Kgs.
and above.

Necessary fitments and accessories shall be provided on motors in accordance with the latest Indian
Electricity rules 1956.

All motors rated above 30 kW shall be provided with space heaters to maintain the motor internal air
temperature above the dew point. Unless otherwise specified, space heaters shall be suitable for a
supply of 240V AC, single phase, 50 Hz.

Name plate with all particulars as per IS: 325 shall be provided

Unless otherwise specified, the colour of finish shall be grey to Shade No. 631 and 632 as per IS:5 for
motors installed indoor and outdoor respectively. The paint shall be epoxy based and shall be suitable
for withstanding specified site conditions.

INSPECTION AND TESTING

All materials, components and equipments covered under this specification shall be procured,
manufactured, as per the BHEL standard quality plan No. PED-506-00-Q-006/0 and PED-506-00-Q-
007/2 enclosed with this specification and which shall be complied.

LV motors of type-tested design shall be provided. Valid type test reports not more than 5 year shall
be furnished. In the absence of these, type tests shall have to be conducted by manufacturer without
any commercial implication to purchaser.

All motors shall be subjected to routine tests as per IS: 325 and as per BHEL standard quality plan.

Motors shall also be subjected to additional tests, if any, as mentioned in Data Sheet A.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
) Characteristic curves:

(To be given for motor above 55 kW unless otherwise specified in Data Sheet).

i) Current vs. time at rated voltage and minimum starting voltage.
ii) Speed vs. time at rated voltage and minimum starting voltage.
iii) Torque vs. speed at rated voitage and minimum voltage.

For the motors with solid coupling the above curves i), ii), iii) to be furnished for the
motors coupled with driven equipment. In case motor is coupled with mechanical
equipment by fluid coupling, the above curves shall be furnished with and without
coupling.

iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.
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1.00.00

1.01.00

1.02.00

1.03.00

1.04.00

1.05.00

1.06.00

1.07.00

1.08.00

1.09.00

1.10.00

MOTORS
GENERAL REQUIREMENTS
For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
centigrade and relative humidity of 95 %(at 40 deg C) shall be considered. The equipment
shall operate in a highly polluted environment.
All equipments 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.

Contractor shall provide fully compatible electrical system, equipments, accessories and
services.

All the equipment, material and systems shall, in general, conform to the latest edition of
relevant National and international Codes & Standards, especially the Indian Statutory
Regulations.

The auxiliary AC voltage supply arrangement shall have and 415V systems. It shall be
designed to limit voltage variations as given below under worst operating condition :

(a) 11kV, 3.3kV +/- 6%
(b) 415/240V +/- 10%
The voltage level for motors shall be as follows:-

a) Upto 0.2KW : 240V, Single Phase AC/
415V Three phase AC

b) Above 0.2KW and upto 200KW : 415V, Three Phase AC

c) Above 200KW and upto 1500 KW : 3.3 kV, Three Phase AC

d) Above 1500 KW :11kV, Three Phase AC

Fault level shall be limited to 40kA RMS for 1 second for 11kV, 3.3 kV system and 45 kA
RMS 1 second for 415V system. 415V system shall be solidly grounded and 220 VDC
system shall be isolated type.

Paint shade shall be as per RAL 5012 (Blue) for indoor and outdoor motors.

The responsibility of coordination with electrical agencies and obtaining all necessary
clearances shall be of the contractor.

Degree of Protection

Degree of protection for various enclosures as per IS: 4691, IEC60034-05 shall be as
follows:-

i) Indoor motors - IP 54
i)  Outdoor motors - IP 55
MOUDA STPP-Il (2x660MW) / SOLAPUR STPP
(2 x 660MW) / NABINAGAR STPP (3x 660MW) / TECHNICAL SPECIFICATION PART.B
MEJA TPP (2 x 660MW) / RAGHUNATHPUR TPP SECTION-VI
PHASE-I (2 x660MW) BID DOC NO.: C$-9575/ 9571/ 0370/ | SUBSECTION-i: €4 | PAGE 1 OF 8
STEAM GENERATOR PACKAGE 0360/ 9586.102-2 (MOTORS)
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i) CW motors (in case of - IP 23
Screen protected Drip proof)
iv) Cable box - indoor area - IP 54
v) Cable box - outdoor area - IP 55
2.00.00 CODES AND STANDARDS

1) Three phase induction motors : 1S:325, IEC:60034

2) Single phase AC motors : 1S:996, IEC:60034

3) Crane duty motors : 1S:3177, IEC:60034

4) DC motors/generators : 1S:4722

5) Energy Efficient motors : IS 12615

3.00.00 TYPE
3.01.00 AC Motors:
(a) Squirrel cage induction motor suitable for direct-on-line starting.
(b) Continuous duty LT motors upto 160 KW Output rating (at 50 deg.C ambient
temperature) ,shall be Energy Efficient motors ,Efficiency class-Eff1, conforming to IS
12615.
(¢) Crane duty motors shall be slip ring/ squirrel cage Induction motor as per the
requirement.
3.02.00 DC Motors Shunt wound.
4.00.00 RATING

(a) Continuously rated (S1). However, crane motors shall be rated for S4 duty, 40%
cyclic duration factor.

(b) Whenever the basis for motor ratings are not specified in the corresponding
mechanical specification sub-sections, maximum continuous motor ratings shall be
at least 10% above the maximum load demand of the driven equipment under entire
operating range including voltage and frequency variations.

5.00.00 TEMPERATURE RISE

Air cooled motors

70 deg. C by resistance method for both thermal class 130(B)& 155(F) insulation.

Water cooled

80 deg. C over inlet cooling water temperature mentioned elsewhere, by resistance method

for both thermal class 130(B) & 155(F) insulation.

MOUDA STPP-I (2x660MW) / SOLAPUR STPP
(2 x 660MW) / NABINAGAR STPP (3x 660MW) / TECHNICAL SPECIFICATION PART-B
MEJA TPP (2 x 660MW) / RAGHUNATHPUR TPP| SECTION-VI
PHASE-! (2 x660MW) BID DOC NO.: CS-9575/ 9571/ 0370/ | SUB SECTIONJI: E1 | PAGE 20F 8
STEAM GENERATOR PACKAGE 0360/ 9586-102-2 (MOTORS)
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41 deg.C over inlet cooling water maximum temperature of 39 deg.C for thermal class Y wet
wound Boiler circulation pump motor.

6.00.00 OPERATIONAL REQUIREMENTS

6.01.00 Starting Time

6.01.01 For motors with starting time upto 20 secs. at minimum permissible voltage during starting,
the locked rotor withstand time under hot condition at highest voltage limit shall be at least
2.5 secs. more than starting time.

6.01.02 For motors with starting time more than 20 secs. and upto 45 secs. at minimum permissible
voltage during starting, the locked rotor withstand time under hot condition at highest voltage
limit shall be at least 5 secs. more than starting time.

6.01.03 For motors with starting time more than 45 secs. at minimum permissible voltage during
starting, the locked rotor withstand time under hot condition at highest voltage limit shall be
more than starting time by at least 10% of the starting time.

6.01.04 Speed switches mounted on the motor shaft shall be provided in cases where above
requirements are not met.

6.02.00 Torque Requirements

6.02.01 Accelerating torque at any speed with the lowest permissible starting voltage shall be at least
10% motor full load torque.

6.02.02 Pull out torque at rated voltage shall not be less than 205% of full load torque. It shall be
275% for crane duty motors.

6.03.00 Starting voltage requirement
(a) 85% upto 1500KW
(d) 80% from 1501 KW to 4000KW
(e) 75% > 4000KW

7.00.00 DESIGN AND CONSTRUCTIONAL FEATURES

7.01.00 Suitable single phase space heaters shall be provided on motors rated 30KW and above to
maintain windings in dry condition when motor is standstill. Separate terminal box for space
heaters & RTDs shall be provided. However for flame proof motors, space heater terminals
inside the main terminal box may be acceptable.

7.02.00 All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed tube

ventilated (TETV) or Closed air circuit air cooled (CACA) type. However, motors rated
3000KW or above can be Closed air circuit water cooled (CACW). CW motors can be screen
protected drip proof (SPDP) type. Motors located in hazardous areas shall have flame proof
enclosures conforming to 1S:2148 as detailed below

@) Fuel oil area : Group - 1IB

MOUDA STPP-II (2x660MW) / SOLAPUR STPP
(2 x 680MW) / NABINAGAR STPP (3x 660MW) / TECHNICAL SPECIFICATION PART-B
MEJA TPP- (2 x 660MW) / RAGHUNATHPUR TPP SECTION-VI
PHASE-I (2 x660MW) BID DOC NO.: CS-9575/ 9571/ 0370/ | SUB SECTIONJI: E1 | PAGE 3 OF 8
STEAM GENERATOR PACKAGE 0360/ 9586-102-2 (MOTORS)
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7.11.00

7.12.00

7.13.00

Winding and Insulation
(2)Type : Non-hygroscopic, oil resistant, flame resistant

(b)Starting duty : Two hot starts in succession, with motor initially at normal
running temperature

(c) 11kV, 3.3 kV AC motors : Thermal Class 155(F) insulation with winding temperature
rise limited to thermal class 130(B). The winding insulation
process shall be total Vacuum Pressure Impregnated
i.e.resin poor method. The lightning impulse & interturn
insulation surge withstand level shall be as per IEC-60034
Part-15.

(d)415V AC & 220V DC motors : Thermal Class130(B) or better

Motors rated above 1000KW shall have insulated bearings to prevent flow of shaft currents.

Motors with heat exchangers shall have dial type thermometer with adjustable alarm contacts
to indicate inlet and outlet primary air temperature.

Noise level for all the motors shall be limited to 85dB (A). Bearing housing vibration shall be
limited within the limits prescribed in IEC 60034-14/1S:12075 . Motors shall withstand
vibrations produced by driven equipment. HT motor bearing housings shall have flat
surfaces, in both X and Y directions, suitable for mounting 80mmX80mm vibration pads.

In HT motors, at least four numbers simplex / two numbers duplex platinum resistance type
temperature detectors shall be provided in each phase stator winding. Each bearing of HT
motor shall be provided-with dial type thermometer with adjustable alarm contact and duplex
platinum resistance type temperature detectors preferably 2 numbers.

Motor body shall have two earthing points on opposite sides.

HT motors can be offered with either elastimould termination or dust tight phase separated
double walled (metallic as well as insulated barrier) cable terminal boxes. In case elastimould
terminations are offered, then protective cover and trifurcating sieeves shall also be provided.
In case cable terminal box is offered, then Employer shall provide termination kit. Removable
gland plates of thickness 3 mm (hot/cold rolled sheet steel for three core cables) or 4 mm
(non magnetic material for single core cables) shall be provided in case of cable terminal
boxes.

The spacing between gland plate & centre of terminal stud shall be as per Table-I.
All motors shall be so designed that maximum inrush currents and locked rotor and pullout
torque developed by them at extreme voltage and frequency variations do not endanger the

motor and driven equipment.

The motors shall be suitable for bus transfer schemes provided on the11kV, 3.3 kV /415V
systems without any injurious effect on its life.

For motors rated 2000 KW & above, neutral current transformers of PS class shall be
provided on each phase in a separate neutral terminal box.
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7.14.00

7.15.00

7.16.00

8.00.00
8.01.00

8.01.01

8.01.02

8.01.03

8.01.04

11kV and 3.3 kV motors Cable Terminal Box shall be suitable for fault level of 750MVA for
0.12 sec and 250 MVA for 0.12 sec respectively.Elastimould termination kit shall be suitable
for fault ievel of 25 KA for 0.17 seconds.

The size and number of cables (for HT and LT motors) to be intimated to the successful
bidder during detailed engineering and the contractor shall provide terminal box, cable gfands
& lugs suitable for the same.

The ratio of locked rotor KVA at rated voltage to rated KW shall not exceed the following
(without any further tolerance).

(a) Upto 110KW: 11.0
(b) Above 110KW & upto 1500KW: 10.0
(c) Above 1500KW & upto 4000KW: 9.0

(d) Above 4000KW: 61065
TYPE TEST

HT MOTORS

The contractor shall carry out the type tests as listed in this specification on the equipment to
be supplied under this contract. The bidder shall indicate the charges for each of these type
tests separately in the relevant schedule of Section - VII- (BPS) and the same shall be
considered for the evaluation of the bids. The type tests charges shall be paid only for the
test(s) actually conducted successfully under this contract and upon certification by the
employer's engineer.

The type tests shall be carried out in presence of the employer's representative, for which
minimum 15 days notice shall be given by the contractor. The contractor shall obtain the
employer's approval for the type test procedure before conducting the type test. The type test
procedure shall clearly specify the test set-up, instruments to be used, procedure,
acceptance norms, recording of different parameters, interval of recording, precautions to be
taken etc. for the type test(s) to be carried out.

In case the contractor has conducted such specified type test(s) within last ten years as on
the date of bid opening, he may submit during detailed engineering the type test reports to
the Employer for waival of conductance of such test(s). These reports should be for the tests
conducted on the equipment similar to those proposed to be supplied under this contract and
test(s) should have been either conducted at an independent laboratory or should have been
witnessed by a client. The Employer reserves the right to waive conducting of any or all the
specified type test(s) under this contract. In case type tests are waived, the type test charges
shall not be payable to the contractor.

Further the Contractor shall only submit the reports of the type tests as listed in "LIST OF
TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED" and carried out within last ten
years from the date of bid opening. These reports should be for the test conducted on the
equipment similar to those proposed to be supplied under this contract and the test(s) should
have been either conducted at an independent laboratory or should have been witnessed by
a client. However if 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 the case of type test report(s) are not
found to be meeting the specification requirements, the contractor shall conduct all such tests
under this contract at no additional cost to the Employer either at third party lab or in
presence of client/Employers representative and submit the reports for approval.
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8.01.05

8.01.06

8.02.00

8.02.01

8.02.02

8.02.03

LIST OF TESTS TO BE CONDUCTED

The following type tests shall be conducted on each type and rating of HT motor

(a) No load saturation and loss curves upto approximately 115% of rated voltage

(b) Measurement of noise at no load.

(c) Momentary overload test (subject to test bed constraint).

(d) Full load test (subject to test bed constraint).

(e) Temperature rise test at rated conditions. Dunng heat run test, bearing temp., winding
temp., coolant flow and its temp. shall also be measured. In case the temperature rise
test is carried at load other than rated load, specific approval for the test method and
procedure is required to be obtained. Wherever ETD's are provided, the temperature

shall be measured by ETD's also for the record purpose.

(H Lightning Impulse withstand test on the sample coil shall be as per clause 5.1.3.2, IEC-
60034,Part-15.

(9) Surge withstand voltage test on interturn insulation as per IEC 60034-15

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED
The following type test reports shall be submitted for each type and rating of HT motor
(a) Degree of protection test for the enclosure followed by IR, HV and no load run test.

(b) Fault level withstand test for each type of cable terminal box of HT motors.

LT Motors

LT Motors supplied shall be of type tested design. During detailed engineering, the contractor
shall submit for Employer's approval the reports of all the type tests as listed in this
specification and carried out within last ten years from the date of bid opening. These reports
should be for the test conducted on the equipment similar to those proposed to be supplied
under this contract and the test(s) should have been either conducted at an independent
laboratory or should have been witnessed by a client.

However if 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 the case of type test report(s) are not found to
be meeting the specification requirements, the contractor shall conduct all such tests under
this contract at no additional cost to the Employer either at third party lab or in presence of
client/Employers representative and submit the reports for approval.

LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of LT motor of
above 50 KW only
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1. Measurement of resistance of windings of stator and wound rotor.
2. No load test at rated voltage to determine input current power and speed
3. Open circuit voltage ratio of wound rotor motors ( in case of Slip ring motors)
4, Locked rotor readings of voltage, current and power input at a suitable reduced
voltage.
5. Full load test to determine efficiency power factor and slip .
6. Temperature rise test .
7. Momentary overload test .
8. Insulation resistance test .
9. High voltage test .
10. Test for vibration severity of motor.
11. Test for noise levels of motor .
12. Test for degree of protection and
13. Overspeed test.
8.03.00 All acceptance and routine tests as per the specification and relevant standards shall be
carried out. Charges for these shall be deemed to be included in the equipment price.
8.04.00 The type test reports once approved for any projects shall be treated as reference. For

subsequent projects of NTPC, an endorsement sheet will be furnished by the manufacturer
confirming similarity and “No design Change”. Minor changes if any shall be highlighted on
the endorsement sheet.
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FOR LV MOTORS:

Motor MCR in KW

UP to 3 KW

FOR HT MOTORS:

Above 3 KW - upto 7 KW

TABLE -1

DIMENSIONS OF TERMINAL BOXES

Minimum distance between centre
of stud and gland plate in mm

As per manufacturer's practice.

Above 7 KW - upto 13 KW
Above 13 KW - upto 24 KW
Above 24 KW - upto 37 KW
Above 37 KW - upto 55 KW
Above 55 KW - upto 90 KW
Above 90 KW - upto 125 KW

Above 125 KW-upto 200 KW

85

115

167

196

249

277

331

203

PHASE TO PHASE/ PHASE TO EARTH AIR CLEARANCE:

The distance between gland plate and the terminal studs shall not be less than 500 mm.

NOTE: Minimum inter-phase and phase-earth air clearances for LT motors with lugs
installed shall be as follows:

Motor MCR in KW Clearance
UP to 110 KW 10mm
Above 110 KW and upto 150 KW 12.5mm
Above 150 KW 19mm
MOUDA STPP-I (2x660MW) / SOLAPUR STPP
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CLAUSE NO. - TECHNICAL REQUIREMENTS g d &
I N
MOTORS ’

1.00.00 GENERAL REQUIREMENTS

1.01.00 For the purpose of design of equipment/systems, an ambient temperature of 50 deg.
Centigrade and relative humidity of 95% (al 40 deg C) shall be considered. The
equiprgent shall operate in a highly polluted environment.

1.02.00 All equipments 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.

1.03.00 Contractor shall provsde fully compauble electrical system, equipments, accessories
and services.

1.04.00 All the equipment, material and systems shall, in §enerz;l conform to lhé f'atest

: edition of relevant National and mternatnonal Codes & Standards, especually the
Indian Statutory Reguiations. :

1.05.00: “The auxiliary AC voltage supply arrangeme‘m shali have 11kV, 3.3 kV and 415V
syslems and DC voltage shall be 220 V. It shall be designed to'limit voltage
variations as given below under worst operating condition :

“(a) 1KV, 33kv 6%
~{b) 415240V . ' +-10%
(c) 220vOC -15% to +10%. However the nominal"
C continuous DC power supply shall be 242V.
1.06.00 The voltage level for motors shall be as follows :-
a) Uplo 0.2KwW : Single phase 240V AC / 3 phase 415V AC
b)  Above 0.2KW and upto 200KW : 3 phase 415V AC(Except for motor of DMCW |
pump for TG auxiliaries which shall be fed from
3.3 KV Three phase)
c} Above 200KW and upto 1500 KW: 3.3 kV
d) Above 1500 KW 11 kV
VINDHYACHAL SUPER THERMAL POWER PRaueCT] . TECHNICAL SPECIFICATIONS B2
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1.07.00 | Fauit level’shall be fimited to 40kA RMS for 1 second for 11kV & 3.3 kV system and
. 45 kA RMS 1 second for A15V system. 415V systern shall be sohdly grounded and

220 VDC system shall be isolated type.

1.08.00 Paint shade shall be as per RAL 5012 (Blue} for indoor and outdoor equipment.

1.09.00 The responsibility of coordination with electrical agencies and obtaining all
necessary clearances shall be of the contractor.

1.10.00 Degree of Protection

Degree of protection for various enclosures as per IS:4691, IEC60034-05 shall be as

follows :-
i} Indoor motors -:._ . 1P 54 @
' ii) " Outdoor motors _ IP 55
m) : Cable box-indoor area’ - P 54 ¢
iv) Cable box-Outdoor area. - 1P 55 .
2.00.00 CODES AND STANDARDS
1) Th.?e.e phase inducfion motors - 1S:325, |E(_::6003_4
2) Single phase AC motors - ©1S:996, IEC:60034
3) © Crane duty m_olors A o : . 1S:3177, |é():60034
4) VDC motorslg'enerators : lS:472‘2
5) Energy Efficient motors s 126151EC:60034-30
3.00.00 TYPE |
3.01.00 AC Motors:

a) Sguirrel cage induction molor suitable for direct-on-line starling.

b) Continuous duty LT motors upto 160 KW Output rating (at 50 deg.C armbient
temperature), shall be Energy Efficient motors, Efficiency class-EIf 1,
conforming to IS 12615 or High efficiency (IE2) as per IEC:60034-30.

¢} Crane duty motors shall be slip ring/ squirrel cage Induction motor as per the
requirement.
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3.02.00 DC Motors Shunt wound.
4.00.00 RATING

(a) Continuously rated (S1). However, crane molors shall be rated for S4 duty,
40% cyclic duration faclor.

{(b)  “Whenever the basis for motor ratings are not specified in the corresponding
mechanical specification sub-sections, maximum continuous motor ratings
shall be at least 10% above the maximum load demand of the driven
equipment under entire operating range including voltagé and frequency
variations. '

(c) = ForBFP motors starting MVA shall be restricled to 58 MVA.

| 5.00.00 TEMPERATURE RISE
. Air cooled motors

70 deg. C by resistance method ior both therral daSS‘f30(i_.) & 155(F)'T'ins_ulalion_

| Water cooled
80 deg. C over mlet cooling water lemperature mentloned elsewhere, by res:stance
' method for both thermal class 1a0(B) & 155(F) lnsulanon

41 deg.C over mlet coolmg water ‘maximum lemperature of 39 deg. C for thermal

| class Y wet wound Boiler circulation pump motor.

6.00.00 | OPERATIONAL REQUIREMENTS

6.01.00 Starting Time

6.01.01 For motors withstarting time upto 20 secs. at minimum permissible vollage during
starting, the locked rotor withstand time under hot condition at highest voltage limit
shall be at least 2.5 secs. more than starting time.’

6.01.02 For motors with starting time more lhan 20 secs. and.upto 45 secs. at minimum
permissible vollage durmg starting, the locked rotor withstand time under hot
condition at highest voltage limit shalt be.at least 5 secs. more than starting time.

6.01.03

For motors: with starting time more than 45 secs. at minimum permissible voltage
during starting, the locked rotor withstand time under hot condition at highest voltage
limit shall be more than starling time by atleast 10% of the starting time.

VINDHYACHAL SUPER THERMAL POWER PROJECT] = TECHNICAL SPECIFICATIONS .
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6.01.04 Speed switches mounted on the motor shaft shall be provided in cases where above
requirements are not met.;
6.02.00 Torque Requirements
6.02.01 Accelerating torque at any speed wilh the lowest permissible starting voltage shall
be at least 10% motor full load torque. ' .
6.02.02 Pull out torque at rated voltage shall not be less than 205% of full load torque. it
‘shall be 275% for crane duty motors.
6.03.00 Starting voltage requirement
(3) 85% below 110 KW
{b) 80% from 110 KW o 200 KW @
(c) 85% above 200°-KW to 1000 KW
(d) 80% from 1001 KW to 4000 KW v e
(e) 75% >4000KW
Except AOP & JOP motors running on D.G emergency supply, slartiﬁgzvollage shali
be 80%. ) ; ’ .
-7:00.00 DESIGN AND CONSTRUCTIONAL FEATURES
7.01:00 Suitable single phase space heaters shafl be provided on motars rated J0KW and
" above to maintain windings in dry condilion when molor is standslill. Separate
terminal box for space heaters & RTDs shall be provided. However for flame proof
molors , space healer lerminals inside the main terminal box may be acceptable. /&2
7.02.00 All motors shall be either Totally enclosed fan cooled (TEFC) or totally enclosed tube )

: ventilated (TETV) or Clased air circuit air cooled (CACA) type. However, motors
raled 3000KW or above can be Closed air circuil water cooled (CACW). CW motors | .-
can be screen protected drip proof (SPDP) type. Motors localed in hazardous areas | ¥
shall have flame proof enclosures conforming 1o 1S:2148 as detailed below '
(@)  Fueloilarea . Group - !B
(b) Hydrogen generation 1 Group - IC (or Group-l, Div-ll as per NEC)

plant area
VINDHYACHAL SUPER THERMAL POWER PROJECT TEC"N'CA_L SPECIFICATIONS : B.2 p AGé —=-
STAGE-V {1X500 MW) SECTION-vi MOTORS 1 ‘#0Ff10..7 -
STEAM TURBINE GENERATOR PACKAGE e _.PART-B Lo

108 \Q\’

C e




/

C

-
o/ " CLAUSE NO Jdid?
- : IREMEN .
TECHNICAL REQUIREMENTS NTPC
- J—
~ 7.03.00 Winding and Insulation
-~ (a) Type ;- Non-hvgroscopic, oil resistant, flame resistant
= ’ - .
(b) Starting duty : Two hot starts in succession, with motor
. initiglly  at  pormal  running temperature.
L However the conveyor motor shall be suitable
) for 3 consecutive hol starts.
-
- () 11kV & 3.3 kv AC
’ motors :
Thermal class 155 (F) insulalion.
- :
he The winding insulation process shali be fotal
Vacuum Pressure Impregnated i.e resin poor
‘3 method. The lightning Impulse & interturn
hed insulation surge withstand level shall be as
per 1EZ-60034 part-15
“a ’ -
~ (d)°  240VAC, 415V AC Thermal Class( B ) or better
- & 220V DC motors
a
» 7.04.00 Motors rated above 1000KW stall have insulated beanngs to prevent ﬂow of shaﬂ
i currents. :
- - .
- 7.05.00 Motors with heat exchangers shall have dlc' type thermometer with ad;uslable alarm
' contacts to indicate inlet and outet pnmary air temperature
') . 7.06.00 Noise level for all the motors shall He limi:-.ed to 85dB(A) except for BEP moior for
: which the maximum limil shall b= 90dB(A). Vibration shall be limited within the limits
prescribed in 15:12075 / IEC 63034-14 . Motors shall withstand vibrations produced
- by dnven equipment. HT motor bearirg ho.:smgs shall have flat surfaces, in both X
dl and Y directions, suitable for moun(ng BO0mmMX80mm vibration pads.
= 7.07.00 In HT motors, at least four numbers simplex / two numbers duplex platinum
:’ resistance type lemperature daledors shall be provided in each phase stator
7 winding. Each bearing of HT moror shall be provided with dial type thermometer with
- adjustable alarm contact and pre.crably 2 numbers dugiex rizlinum resistance type
v temperature detectors.
- 7.08.00 1 Motor body shall have two earthin'g ponts on,opposite'sides.

7.03.00 HT motors can be offered with eitmer elastimould termination or dust tight phase
~ separated double walled (metalhc as-well as insulated barrier) cable boxes. In case
- elastimould. termunations are offered, then protective cover and trifurcating sieeves
‘ shall also be provided. li case cable box is offered; then Employer shali provide
h VINDHYACHAL SUPER THERMAL POWER PROJECT| "' TECHNICAL SPECIFICATIONS B-2
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M~

termination kit. Removable gland plates of thickness 3 mm (hoUcold rofled sheet
steel) or 4 mm (non magnetic material for single core cables) shall be provided in
case of cable boxes.

P N

7.10.00 The spacing between gland plate & centre of terminal stud shall be as per Table-1.

7.11.00 | Al motors shall be so designed that maximum inrush currents and locked rolor and
pullowt torque developed by them al extreme voltage and frequency variations -do
not endanger the motor and dnven equipment. (

7.12.00 The motors shall be suitable for bus transfer schemes provided on the 11kV, 3.3 kv
1415V systems without any injurious effect on its tife.

P

v

7.13.00 Fbr motors rated 2000 KW & above, neutral current transformers of PS class shall |-
be provided on each phase in a separate neutral terminal box. % {
r

e

7.14.00 11kV and 3.3 kV motor Terminal Box shail be suitable fOf fault level of 7SOMVA fo
0.12 sec and 250 MVA for 0.12 sec respectively. Elastimould lermmatnon kit shallbe | (
suitable for faull level:of 25 KA for 0.17 seconds.

7.15.00 The size and number of cables (for HT and. LT molors) to be intimated to the _
: successful bidder during detailed engmeenng and the contractor shall provide ¢
terminal box suitable for the same.

8.00.00 ‘| The ratio of locked rotor KVA at rated’ voltage to rated KW shall not excePd the i
: followmg (without any tunher tolerance) except for BFP motor. B

(@) Below 110KW _ : 100~ . : {
(b) From 110 KW & upto 200 KW 90

(c) Above 200 KW & upto 1000KW : 100 <

(d) From 1001KW & upto 4000KW : 90 7

(e) - Above 4000KW _ © 61065

10.00.00 | TYPE TEST
10.01.00 | HT MOTORS

10.01.01 - | The comrador shall carry out the type tests as listed in this specification on the
equipment to be supplied under thls contract. The bidder shall indicale the charges
for eauh of-these type. lests sep. -alely in the relevant schedule of Section - Vil-
(BPS) and the same shall be considered for the evaluation of the bids. The type
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1501.02

10.01.03

10.01.04

10.01.05

tests charges shall be paid only for the test{s) aclually conducted successfully under
this contract and upon certification by the employer’s engineer.

The type tests shall be carried out in presence of the employer's representative, for
which minimum 15 days notice shall be given by the contractor. The contractor shall
obtain the employer's approval for the type test procedure béfore conducting the
type test. The type test procedure shali clearly specify the test set—up, instruments to
be usetl, procedure, acceptance norms, recording of different parameters, interval of
recording, precautions to be taken etc. for the type test(s) to be carried out.

In case the contractor has conducled such specified type test(s) within last ten years
as on the date of bid opening, he may submit during detailed engineering the type
test reports to the owner for wéivgl of conductance of such tesi(s). These reports
should be for the tests conducted on the equipment similar to those proposed to be.
supplied under this contract and test(s) should have been either conducted at an |:
independent laboratory or should have been witnessed b_f”'a client. The owner
reserves the right lo waive conducting of any or all the specified type test(s) under
this contract. In case type tests are-waived, the type test charges shall pot be
payable to the contractor.
Further the Conlractor shall only submil the reports of the type tesis as listed in
"LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED and carried
out within last ten years from the dale of bid opening. These reports -

-should be for the test conducted on the equipment similar to those proposed to be

supplied under this contract and the test(s) should have been either conducled at an
independent Iaboratory or should have been witnessed by a client. However if the
conlractor is not able to submit report of the type tesl(s) conducted within (ast ten
years from the date of bid opening, or in the case of type test repori(s) are nol found
to-be meeting the specification re_guirements, the contractlor shall conduct all such
tests under this contract at no additional cost to the owner either at thicd party lab or

} in presence of clienVowners represenlative and sub.mit the reports for approval.

UIST OF TYPE TESTS TO BE CONDUCTED

The following type tests ‘shall be conducted on each type and rating of HT
motor

{2) . Noload saturation and loss curves upto approximately 115% of rated vollage
(b) Measurement of noise at no load.

(c) Momentary excess torque lest (subject o test bed constraint).

{d)  Fullioad test(subject to test bed constraint)

VINDHYACHAL SUPER THERMAL POWER PROJECT|  TECHNICAL'SPECIFICATIONS
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(e) Temperature rise test at rated conditions. During heat run test, bearing
temp., winding temp., coolant flow and its temp. shall also be measured. in
case the temperature rise test is carried at load other than rated load,
specific approval for the test method and procedure is required to be

obtained. Wherever ETD's are provided, the temperature shall be me asured
by ETD’s also for the record purpose.

(f) ° Lightning {mpulse withstand tes( on the sample coil shall be as par IEC-
60034, pat-15

‘Al et AYA N & ]

(@)  Surge-withstand test on interturn insulation shall be as per clause no. 5.1.2 of
tEC 60034, part-15

10.01.06 LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The folloWing type ‘test reports shall be submitted for each type and rating of H"‘-F
motor .

(a) Degree of prolectlon lest for the enclosure followed by IR, HV and no load
run test.

N (\ N

(b) Terminal box—fau!l level withstand test for Pach type of lermmal box of HT
motors only

100200 | LT Mctors .

10.02.01 LT Motors supplied.shall be of Iype tested design. During detailed engineering. the

contractor shall submit for Owner's dpproval the reports of allthe t‘ypé tests as listed
in this specification and ¢arried out within 1ast ten years from the date of bid opening.
: These reports should be for the lest conductled on the equipment similar to those
proposed fo be supphied under this contract and the test(s) should have been cither
conducted at an independent taboratory or should have been witnessed by a client. (\)

10.02.02 However if the contractor is not able to submit report of the type test(s) conducted

within Iast ten years from the dale of bid opening, or in the case of type test report(s)
are nol found to be meeting the specification requiremants, the contraclor shall
conduct all such tests under this contract at no additional cost to the owner either at

third party lab or in presence of clientfowners representative and submit the reports
for approval. '

10.0203 | LIST OF TESTS FOR WHICH REPORTS HAVE TO BE SUBMITTED

The following type test reports shall be submitted for each type and rating of
LT motor of above 50 KW only

nﬂ/’)ﬂf\(\ﬁ-

|
a
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CLAUSE NO.W

TECHNICAL REQUIREMENTS . (ﬁ;‘g
B 1. Measurement of resistance of windings of stator and wound rolor.
2. No load test at rater:j voltage to determine input current power and speed
3. Open circuit voitage ratio of wound rotor motors ( in case of Stip ring motors)
4. Full foad test to determine efficiency povser factor and slip .
5. Temperature rise test .
6. Momentary excess torque- test.
7. High vOItége test .
B. Test for vibration seventy of molor.
9. Test for noise levels of motor(Shall beflimitéd as per clause no 7.06.0C of this
‘section)
10. - 'Te:sl for degree of protection.andv_
11. _ Overspeed test.
10.03.00 All acceplance and rou4k:ine tests as per the spe_ciﬁcation- a';wd relevant standards shall
| be carried out. Charges for these shall be deemed to be included ir the equipment
price.
110.04.00

The lype- lest reports once approved for any projects shall be treated as reference.
For subsequent projects of NTPC, an endorsement sheet will b2 furnished by the

manufacturer confirming similarity and "No design Change™. Minor cnanges if any
shall be highiighted on the endorsement sheet.

VINDHYACHAL SUPER THERMAL POWER PROJECT|  TECHNICAL SPECIFICATIONS | 6.2 Cence .
STAGE-V (1X500 MW) ey SECTION-VA . - o
MOTORS . -30F 10
STEAM TURBINE GENERATOR PACKAGE PART-B il
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SE NO. V
CLauser TECHNICAI REQUIREMENTS I8 qa
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TABLE -1

: : o

i _ DIMENSIONS OF TERMINAL BOXES FOR LV MOTORS g
Motor MCR in KW i Minimum distance between centre of P

- - - ) stud and gland plate in mm S —

-

UP to 3 KW As per manufacturer’'s practice.

Above 3 KW - upto 7 KW 85
Above 7 KW - upto 13 KW S 115 _—
Above 13 KW - upto 24 KW | 167 N |
Above 24 KW - uplo 37 KW » : 196 I’

1 Above 37 KW - upto 55 KW ‘ . 249 : ¢ S"

' - f
Above 55 KW - upto 90 Kw . 277 |
Above 90 KW - upto 125 KW 331 |

. X . T !
Abova 125 KW-upto 200 KW 203 i N

For HT molors the distancé_ between gland plate and.the terminat studs shall not-be
less than 500 mm. o '

PHASFE TO PHASLE/ PHASE TO FARTH AIR CLEARANCE:

NOTE: Minimum infer-phase and phase-earth air clearances for LT motors with jugs
installed shall be as follows' a

. A~
Motor MCR in Kw Clearance ~
UP to 110 KW . 10mm
-~
Above 110 KW .and upto 150 KW 12.5mm -~
Above 150 KW ' , 19mm e~
-
A~
[\v
] 1
ZNOHYACHAL SUPER THERMAL POWE® "R St (| TECHNICAL SPECIFICATIONS 02 b AGE —~
_ STAGE-V (1X500 MW) . SECTION-VI MOTORS 100610 O~
. STEAM TURBINE GENERATOR PACKAGE PART-B ’
- < !
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y |ctauseno. LT SWITCHGEAR L Stanley Tamet)
9 | 10000 . CODES AND STANDARDS ‘ - !
b/ IcC © 947 IS : 13947
3 | 20000 TYPE o |

b Circuit Breakers " Shall be air break, three pole.. spang .chamged, honrontal

vdrawout type. suitable for electrical operation.
b
Switchgear Fully drawout type smgle front
- v v
MCC ' ‘ F ully drawout type smgle lvon(/Doublc front.
9
5 ACDB/OCoB Fu;cd type single front
o .

5 300.00 SYSTEM PARAMETERS
a 41S5VAC +/- 10 % (SOULIOLY GROUNDED)

- 50 Hz +3%/-5%

) 4SKA RMS / t SEC (FAULT LEVEL)

oy 220V DC NOMINAL {190V DC-240V DC) ISOLATED TYPE

« 40000 TEMPERATURE RISE

- The temperalure rise of the horzontal and vertical busbars and main bus fink induding
’ all power drawoul contacls when canying 90% of the rated curmrent along the full un
e shall in no case excecd 55 deg. C with siver plated joints and 40 deg. C with att

other types of joints over en ambient of 50 deg C.

o

' 5.00.00 OPERATIONAL REQUIREMENTS

5

! 501.00 Bicakers .

-«

] 5.01.01 Breakecrs shall have anx-pumping feature.

?s.‘o: 02

o
=)
I

e
g

The incomer and bus coupler breakers for smlchgear shafl be etlocincatly opera!ed with
over curtent releases o« relays.

Broakers shall have inherent fault making and breaking 'capaabesﬂ\oy shall have stwunt
Iip coils. In casc releases are oliered. the same shall have contact for energisation of
lockout frelay All breakers Shall have built in intertocks {or equipment and personnet
sately.

N

Paralleling of two supplies shall be avosded by intodocking exoept for switchgoar where

auto-chanqerover 15 provided Breaker contact multiphcation, if required, shall be through
tatch relay.

STUTUTSU .}“‘J—U

J U U uUuJd
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9AUSE NO. ' . LT SWITCHGEAR
1.05 Mechanical trnpping shall be through red Trp' push bution outside the panets for break-

ers, and through control SWChes for other Circuits.

1 ]

73.01.06 Provision of mechanical closing of breaker only in ‘Test' and Wahdrawn' position shaf
3 be made. Afternatively, mechanical closing facility should be normally inaccessibte,

accessibilty rendered only afler deliberate removal of shrouds ft shall be possible to
9 close the Jdoor with breaker in lest position.
».3 07 Clear status indication for each circuit shall be provided through lamps, switch poguons
3 or olher mechanical means.
,(\Jloe Supervision relay shall be provided for tnp col monioring.

L 4

0500 Switches, Contaclors and Fuses ’
0’501« Incomers for MCCs and DBs rated upto 630A could be toad break isolators.
1”5)2 Motor starter contaclors shall be ol air break, electromagnetic lype suitable for DOL
: stanting of motor, and shall be of utihsalion category AC-3 tor ordinary and AC-4 for
- teversing starters. OC contactor shall be of OC-3 utdisation category.
’33 Fuses shall be HRC type with operation indicator. fsolating swilches shall be of AC

23A category when used in molor circuil, and AC 22A categoty for other applications.
Fuse switch combination shafl be provided wherever possible.

isolating svitches and MCCBs shall have door inlerdocks and padiocking (adility.
Panels

All gwilchgears, MCCs, DBs. panels, modules, local starters and push butions shall
have prominent engraved indentificaton plates.

" Local push butlon stations shall have metal enclosure of die cast aluminium oc rotled

sheet sicel of 1. 6mm thickness & shall have DOP of IP-S5. Push buttons shatl bo of
fatch type vath mushroom knobs.

Where breakes/staner module front serves as compariment cover, suitable blanking cov-

ers, one (or each size of modules per swilchboard shall be supplied tor use when
camiage &S withdrawn,

All non-current carrying melal work of boards/panels shall be effoctively bonded to earth
bus of gatavanised steel, extendng throughout the switchboard/MCC/DB. Positive easthing
shall be maintained for all posiions ol chassis and breaker frame.

Suitable trolicy arrangement shalt be provided lor breaker/starter modules. Two (rolleys
por swilchgear (oom shalt be provided so thal (op most breaker moduie oOf alt typos,
Sizes and rating can be withdrawn on koliey and lowered (o MaINleNance PUMOsO.

The incoming connecton (o translormer of more than 1000KVA and inter-connecting
Secthons between switchboards shall preferably be ol busducts.The busduct endosuce
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,[cu\USE NO. . LT SWITCHGEAR . 'T
1 ! shall be made of minimum 3mm thick aluminium alloy. The section of the busduct
/ should have adequate strength 10 withsiand mtemal and extemal forces cesulting from
the various operating conditions. Aluminicm sheel hood shall be provided for ouldoor
busduct enclosure joints (0 provide additional protection against water ingress. The
busduct top shall be sloped to prevenl reteation of waler.The busduct shali have DO
of 1PSS. .

;5.03_(%'7 it should be possible 10 camyout maintenance on a leeder with adjacent feeders alive.

75.04_00 - Control, Protection & Metenng chuiremems

?504 ot Control circuits shatl operale at suitable votlage Of¢#10V AC or 220V DC. Necessary
. contro!l supply transformers having pamary and secondary tuses shall be provided lor

5 each MCC, 2 x 100% per seclion. However the breakers shall operale on 220V DC
l The auxiliary bus bars (or control supply shall be segregated from main bus bars, The
? control supplies shall be monitored.

*5.04.02 Contractor shall fully co-ordinate overtoad and short circuit trpping of breaker with up-
] stream and down stream breakersAuses/MCCBs motar- starters. Vanous equipments
? shall meet requirement of Type-! class ol coordnation as per 1EC.

?5.0403 All relays and timers shall operate on avadable OC supply and not have any inbuslt
3 baticries. They shall be provided with hand-reset operation indicator (flags) or LEDs wath
] pushbutions for resetting.

?5‘04.01 All equipments shall have nccessary protecuons. However, following minimum protechons
o ' shall be provided:

L e 1) Contacloc controlied motor (eeders (Motors up 10 160 kW)

L 2) 'lnstanlanoous short circuit protection on. all phases. ttwough HRC cas-
[ tngge type fuses raled 1or 8D kK4 mms {prospective broaking capaaty ai
- 415V).

,q b) Themal overoad protection.

c) Singte phasing protection lor motors prolected by fuses.

Breaker controlied molors feedors (motors raled above 160kW)

FTUT
&

) a) {nstantaneous shon circuit prolection on all phases

:: b) Overtoad protection on two phases

l: c) Over ad alarm on thwd phase : l
I: fof] Fanh faull protecton

L

N ¢} Under vollage protection ;
!

TR Iun AT v e
-

-
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_ ELAUSE NO. . LT SWITCHGEAR
B ! ) hand reset lod\out relay with a blue lamp for monitonng.
3) incomers/bus oéupkar/outgoing breaker leeders other lhan molor leedé;s
| a) Deiinite lime delay short circuil protection
) . b) Hand rgset tockout relay with 3 blue lamp
y "4) - Incomer From DG Set. .
y a) Diﬂergnlial Protection (!87) - Three Pole
) : ‘ b) | Reverse Power Protecticn.
a c) _ Overload Alarm on one phase
- d Earth Fault Detection Relay (64)
‘Iﬂ €) Voltage coantrotied overcument relay
‘L €) Generalor under/over voltage Prolecton
L 9§ . Hand ResetlLockout Relay with a blue tamp.
lF 9) J Phase Energy Meter having accuracy of 1.0 class.
0405 Meters / instruments
=

gy B0 g > "g )
2 R

Al meters/ Instrument shatl be flush mounted on front panel, at least 96 sq.mm, size
with 90 degree linear scales and accuracy class of 2.0.

All motors of 30kW and sbove shali have an Ammeter. Bus-section shatl have bus
VT, volimeter with seleclor switch, and other relay and timers required for protection.
. Adequate control and selector swilches, push butlons and indicating lamps -shall be

provided. Themmostatically controfled space healers with switches shall be provided to
prevenl condensation.

in case of remote controlled breaker panels following shall be ensured.

Each iqeder shall have localremote setector swilch. Closing from local shall be pos-
sible only in test possition whereas closing from remote shall be possible in either
secvice or test positionTripping from focal shall be possible only when localremote

sclector swilch is in toci! position.Tripping from remote shatl be either breaker 10 ser-
vice position or seleclor swilch being in cemote position.

Controt from Remole

Necessary hardware shal be provided in the cwilchgear panel ke coupling relays(24V
OC.with max burden 2.5VA), auxiliary relays, current & voltage transducers{4-20 mA,

dual outpul) elc. 10 effect interictks, exchange informaion / status and exetase contro!
from remote.

v

S 4
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1)

2)

3)

q)

DESIGN AND CONSTRUCTIONAL FEATURES

t

i

Al 115V swilch gear motor control centers (MCCs), AC & OC distnbution fooams (08
s). elc shall have following leatures : o

/

Shall be of metal enclosed. ingoor, floor mounted and (ree standing type.

All frames and load bearing members shall be fabrcated. using mild steel struc-

tural sections or pressed and shaped cold rolled sheet stecl of thickness not
less than 2mm. ‘

Frame shall be endosed in cold rolled sheet steel of thickness not less than
1.6mm.Dooss and covers shall also be of cold rolled sheet sleel of thickness
not less than 1.6 mm.Siificners shall be provided whereever ncoessary. Remov-
able gland plates of thickness 3mm (hotVcold rolled sheet sieel) or 4 mm
(non-magnetic material) shall be provided for all panels.

Al switchboards/pancts shall be of dust and vemnin proof. Al cutouts shall have
synthetic rubber gaskets.

For motors above 160kW, remote controlied electrical circut breakers, and fos
- smaller motors, swilchduse contactor feeders shall .be provided. The other out-

 going feeders would be swilch-fuse units or moulded case Grcuil breakers.

All switchboards, MCCs and DB s shall have foliowing distinct veriical sec-
tions,

a) Completely enclosed bus bar compantment for honzontal and vertical bus
. bars.
b) Completely enclosed switchgear companments (one lor each circunt

housing circun breakers, molor starter or switch-luse (eeder).
c) Companment for cable afiey or cable box lor powee and control cables

In case of cable box, they shall be sogregated with complete shroud-
ing for indmvdual fceders al the rear for direct tenmination of cables.

d) For cablc connection to circuit breaker, a scpacatelly enclosed cable
compariment shall also be acceptabic.

c) Companment tor relays and other coontrol devices associated wilh a
circuit breaker, wherever necessary.

0) The swilchboards/MCC/OBs of 1600A & above ratng shalt be ot DOP
P42 & of 1P52 for less than 1600A raling

Q) All 415V swuachgeais MCC's. AC & DC daistnbution oards elc. shall te

painicd Ly powder coatng process  Paint shade shall be as follows
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LT SWITCHGEAR

CLAUSE NO.

8)

'9)‘_.

10)

1)

12)

13)

A

© Front & Back RAL 9002

() Exireme c¢nd covers RAL 5012

]
Busbars shall be of high conductvity aluminium alloy or copper.

Minimum air dearance in air between phases and phase-earth shall be 25 mm
for busbars and cable terminations. For all other compounents, tha Clearances
shail be al teast 10mm. Wherever abave is nol possiie except foc horizontal
and vertical busbars, insulation shall be provided by anti tracking sleeving or
bamers. However lor horizontal and vertical busbars, cléarances spedified above
shall be maintained even when busbars are insulated/sleeved. In case of OC
DBs/ fuse boards, the busbar system shall be insulated o¢ physically segre-
‘gated with barmiers to prevent interpole shodt ciccuit.
[ 4
. Busbar insulators shall be of track-resistant high strength NoN-hygro-scopsc, non-
combuslible type and suitable 10 withstand stresses due to over-voltages and
short circuit current. Insulators and barrier of inflammable material such as
Hylam shall not be accepled.

All types of relays and timer shall be subject 0 Empiloyer's approval. They
shall be fiush mounted with connections from inside, and shafl have transparent
& dust light cover, removable [rom [ront, drawout construction (or easy
ceplacememt and testing facility. The auxiliary relays and timer may be pvovided
in fixed cases. .

Maxi terminal /cage damp type teminal blocks shall be provided for signals to
be interfaced with DOCMIS/PLC.

The swilchgears/MCC shall be designed to ofler adequate level of safety to
operating/maintenance personnel. Means shall be provided 0 prevent access 10
the kve part 10 avoid accidents during service as well as mainlenance pernod.
Bidder shafl brang oul the safely means provided 10 actueve above. A oclailed
instruction plate suitable for wall mounting shall be provided for each
switchgear/™MCC room discribing varnous safe operaling procedure/safety precav-
tions for safe operation and maintenance of swilchgearMCC.

All cunent and voltage transformers as fequired for metering & prolection spear-
fied shatt be completely encapsulated, cast resin insulated type. lncomers from
transiommers shall have CTs for transformer REF protection. All cumrent and voll-
age wansformers as required for metering and protection specificd shall be com-
pletely encapsulated, cast resin insulated type. Incomers from wansformers

shalt have CTs for transformer reslricted eanh fault protection The accuracy
shali be as foltows:

CTs PTs
Protection 5220 3P
Melenng 10 10
fcr ©°S

—TT TSIt == ~r
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TITLE

e

SPECIFICATION NO.

, MOTOR VOLUME B
Hﬂ[ I SECTION D
DATA SHEET-C REV NO. 00 DATE 29/08/2005
SHEET OF 2
S. Description Data to be filled by successful
No. bidder
f A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B Design and Performance Data
1 Frame size & type designation
2 Type of duty
3 Rated Voltage
_
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 ¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 Minimum permissible starting voltage
( 11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 Locked rotor current as percentage of FLC (including IS tolerance)
15 Torque
a) Starting
L b) Maximum
16 Permissible temp rise at rated output over ambient temp & method ——’
L” Noise level at 1.0 m (dB j
18 | Amplitude of vibration Bl
19 Efficiency & P.F. at rated voltage & frequency
a) At 100% load
¢) At 75% load
L
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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TITLE SPECIFICATION NO.
ClTEAid MOTOR VOLUME ns
Hﬂ[ | SECTION D
DATA SHEET -C REV NO.00 DATE 29/08/2005
SHEET 2 OF 2
S. Description Data to be filled by successful
No. bidder
| ¢) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
( 5 Class of insulation
{ 6 Main terminal box
‘ a) Type
( b) Power Cable details (Conductor, size, armour/unarmour)
¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
L7 Space heater details (Voltage & watts})
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone o/1/1
ii | Group A /IIB /IIC
“ 9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
i 12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
t 15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > 55K W)
a) Torque speed characteristic
b) Thermal withstand characteristic
¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL
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CLAUSE NO.

QUALITY ASSURANCE

NTPC

INDUCTION MOTOR & SYNCHRONOUS MACHINE

TESTS/CHECKS

TEMS/COMPONENTS

Physical Inspection
NDT /DPMPI/UT
Metallography

Welding/Brazing(WPS/PQR)

Electrical Characteristics

[ Plates for stator frame, end shieid,
spider etc.

| Shaft

<

Magnetic Material

<|=<

Rotor Copper/Aluminium

Stator copper_

SC Ring

Insulating Material

<|=<|<|<|<

Tubes for Cooler

<< [<[=<I=<] %] =| Heat Treatment

Sleeve Bearing

Stator/Rotor, Exciter Coils

<
<

Castings, stator frame, terminal box
and bearing housing etc.

<|<|=<|=<)<]=<[<|<]<|<| <] Make/Type/Rating/TC/General
< [=<I=]=<=(=<[<]=<{=<| <] Mech/Chem. Properties

Fabrication & machining of stator,
rotor, terminal box

< =<| |<|«| |[=<

Wound stator

Wound Exciter

Rotor complete

Exciter, Stator, Rotor, Terminal Box
assembly

<|=<|<|<

<| =<|=<|<|<| =<| =<|<|=<[=<|=<|=<|<|<|<|<| =<| visual

Accessories, RTD, BTD,CT,
Brushes, Diodes, Space heater,
antifriction bearing, cable glands,
lugs, gaskets etc.

<| <|=<|<|=<| <| =<|<|<|<]| |<[<]<[<[<| =<| Dimensional

Motor (IS 325 / 4722/ 9283) Y

MOUDA STPP-ll (2x660MW) / SOLAPUR STPP
(2 x 660MW) / NABINAGAR STPP (3x 660MW) /
MEJA TPP- {2 x 660MW) / RAGHUNATHPUR TPP
PHASE-II (2 x660MW)

STEAM GENERATOR PACKAGE

TECHNICAL SPECIFICATION
SECTION-VI
BID DOC NO.: CS-9575/ 9571/ 0370/
0360/ 9586-102-2

PART-B
SUB-SECTION-VII:QE1
MOTOR

PAGE 1 OF 2
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QUALITY ASSURANCE
CLAUSE NO.

NTPC

INDUCTION MOTOR & SYNCHRONOUS MACHINE

TESTS/CHECKS

ITEMS/COMPONENTS

per 1S-325/1S4722 /IS- 9283/1S

Magnetic Characteristics
Hydraulic/Leak/Pressure Test
Thermal Characteristics

All routine & acceptance tests as
2148/IEC 600791

Tan delta, shaft voltage &
polarization index test

Run out

Dynamic Balancing
Vibration

Over speed

Plates for stator frame, end
shield, spider etc.

Shatt

<
=<

Magnetic Material

[ Rotor Copper/Aluminium

Stator copper Y

SC Ring

Insulating Material Y

Tubes for Cooler Y

Sleeve Bearing Y

Stator/Rotor, Exciter Coils

Castings, stator frame, terminal
box and bearing housing etc.

Fabrication & machining of stator,
rotor, terminal box

Wound stator

Wound Exciter

Rotor complete Y Y

Exciter, Stator, Rotor, Terminal
Box assembly

Accessories, RTD, BTD,CT,
Brushes, Diodes, Space heater,
antifriction bearing, cable glands,
lugs, gaskets etc.

Motor (IS 325 /4722 / ‘ Y YIY | v
9283/2148/IEC 60079-1)

Note : 1. This is an indicative list of tests/checks. The manufacture is to furnish a detailed Quality
Plan indicating the practices & Procedure followed along with relevant supporting
documents during QP finalisation. However, No QP for LT motor upto 50KW.

2. Makes of all major bought out items will be subject to NTPC approval.
Y1 = for HT Motor / Machines only.

MOUDA STPPI (2x660MW) / SOLAPUR STPP
(2 SSOMW) | NABINAGAR STPP (3x 66OMMW) / TN ey CATION PART-B
MEJA TPP (2 x 660MW) / RAGHUNATHPUR TPP | oy oy NGy - CS-9575/ 95747 0370/ | SUB-SECTION-VII:QE1

PHASEHI (2 x660MW)
STEAM GENERATOR PACKAGE 0360/ 9586-102-2 MOTOR

PAGE 2 OF 2
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TITLE : TECHNICAL SPECIFICATION SPEC.NO. PE-TS-387/388-165-N001
(&FTTE 77 ) FOR VOLUME : B
H”[ l CONDENSER ON LOAD TUBE CLEANING SECTION: D
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 04.02.2013
SHEET 1 of 1
SECTION D3

STANDARD TECHNICAL SPECIFICATION
FOR
C&I SYSTEMS
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FORM NQ. PEM-6666-0

SPECIFICATION NO.:
T SPECIFICATION VOLUME
FOR SECTION
HiftL MOTORISED VALVE ACTUATOR
REV. NO. DATE:
SHEET 1 OF 3
Data Sheet A & B
DATA SHEET-A DATA SHEET-B

(TO BE FILLED BY PURCHASER)

(TO BE FILLED-UP BY BIDDER)

| * PROJECT

2x660 MW MOUDA STPP, 1X500 MW VINDHYACHAL STPP

OFFER REFERENCE
* TAG NO. SERVICE | |
* DUTY O ON/ OFF T INCHING
* LINE SIZE (inlet/outiet): MATERIAL |
. OGLOBE  TIGATE  CIREG. GLOBE
VALVE TYPE O BUTTERFLY
GENERAL" * OPENING / CLOSING TIME | |
* WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS
AMBIENT CONDITION OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-95%
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:55
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANT-
BEARINGS FRICTION.
METAL (NOT FIBRE GEARS). SELF-LOCKING TO
GEAR TRAIN FOR
CONSTRUCTION | LIMIT SWITCHTORQUE SWITCH gﬁg}fg;ggs'gjggﬁ&osg}’g:@g?
AND SIZING OPERATION ~
ENERGIZED.
OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 90% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING(REGULATING} SERVICE 150 STARTS/HR
MiNIMUM
* REQUIRED B YES 0O NO
HANDWHEEL * ORIENTATION OTOP MOUNTED O SIDE MOUNTED
TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKEMODEL BIDDER TO SPECIFY
mm MAKE /MODEL / TYPE /RATING | oo o
SQUIRREL CAGE INDUCTION MOTOR, STARTING
MOTOR TYPE CURRENT LIMITED TO SIX TIMES THE RATED
CURRENT.
B ENCLOSED (BIDDER TO CONFIRM)
A: 0 DRG. NO. 3-V-MISC-24227 R0O
3&2@{3’? APPLICABLE WIRING 8: O DRG. NO. 3-V-MISC-24550 R0O
C: B DRG. NO. 3-V-MISC-24283 R0O
D: O DRG. NO. 4-V-MISC-90271 R11
ELECTRIC COLOUR SHADE W BLUE (RAL5012) ENAMEL O ...
ACTUATOR SHAFT RPM BIDDER TO SPECIFY

OLR SET VALUE

BIDDER TO SPECIFY

STARTING / FULL LOAD CURRENT

BIDDER TO SPECIFY

NO. OF REV FOR FULL TRAVEL

BIDDER TO SPECIFY

@ PWR SUPP TO MTR / STARTER

415 VAC+10%,3PH,50Hz+5%,3 wire , 10 %
(ABSOLUTE) COMBINED VOLTAGE & FREQUENCY
VARIATIONS

@ CONTROL VOLTAGE REQUIREMENT

TO BE DERIVED FROM THE POWER SUPPLY TO
THE STARTER [J 230 VAC B 110 VAC

@ ENCLOSURE CLASS OF MOTOR

OiP65 MIP67FOROUTDOOR O FLAME
PROOF

W IP 55 FOR INDOOR, TOTALLY ENCL, SELF
VENTILATED.

@ INSULATION CLASS

3 CLASS-B M CLASS-F WITH
TEMPERATURE RISE LIMITED TO CLASS-B
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FORM NO. PEM-6666-0

SPECIFICATION NO.:

SPECIFICATION VOLUME

FOR SECTION

MOTORISED VALVE ACTUATOR
REV. NO. DATE:
SHEET 2 OF 3
Data SheetA & B

DATA SHEET-A DATA SHEET-B

(TO BE FILLED BY PURCHASER)

(TO BE FILLED-UP BY BIDDER)

B THERMOSTAT (3 Nos.,1 IN EACH PHASE)

@ WINDING TEMP PROTECTION a

SRIEFUSEIVROAASE | ceouneo

INTEGRAL STARTER B REQUIRED 0O NOT REQUIRED
TYPE OF SWITCHING DEVICE B CONTACTORS 0O THYRISTORS
TYPE B CONVENTIONAL O SMART (NON-INTRUSIVE)
IF SMART

a) SERIAL LINK INTERFACE

O INTEGRAL O FIELD MOUNTED

b) SERIAL LINK PROTOCOL D FOUNDATION FIELD-BUS T PROFHBUS
o) SERIAL LINK MEDIA g ‘(r)\::vcl;STED PAIR CuCBL O CO-AXIAL Cu-CBL
d) HAND HELD PROGRAMMER O REQUIRED O NOT REQUIRED
€) MASTER STATION O REQUIRED O NOT REQUIRED
INTEGRAL f) MASTER STN INTRFACE WITHDCS | O MODBUS O TCPAP
STARTER g) DETAILS OF SPECIAL CABLE O ENCLOSED O NOT REQUIRED
STEP DOWN CONT. TRANSFORMER ® REQUIRED
OPEN / CLOSE PB B REQUIRED O NOT REQUIRED
STOP PR WREQUIRED O NOT REQUIRED
INDICATING LAMPS M REQUIRED 0 NOT REQUIRED
LOCAL REMOTE $/S B REQUIRED O NOT REQUIRED
STATUS CONTACTS FOR MONITORING | Bl REQUIRED O NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
INTEGRAL STARTER DISTURBED THERMOSTAT OPERATED, CONT/POWER
SIGNAL SUPPLY FAILED, $/S IN LOCAL, TORQUE SWITCH
OPTD. MID WAY)
INTERPOSING RELAYS REQUIRED
INTERPOSING RELAY (QUANTITY) W 2 NOs. O 3 NOs.
:;‘gﬂ? OSING DRIVING VOLTAGE 0205-24VDC W24 VDC
(Applicable for DRIVING CURRENT O 125mA MAX o mA MAX
integral Starter) || oD RESISTANCE Dy 19zohms- <25k ohms
COIL BURDEN 25VA
MECHANICAL LATCHING DEVICE REQUIRED(REFER NOTE-5)
MFR & MODEL NO. BIDDER TO SPECIFY
;a?.%f OPEN/ CLOSE ®1No. O2Nos. / M1No. O2Nos
(Not Applicable | CONTACT TYPE 2NO + 2NC
for Smart RATING 5A 240V AC AND 0.5A 220V DC
Actuator) ENCLOSURE IP 55
CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
ACCURACY +3% OF SET VALUE
MFR & MODEL NO. BIDDER TO SPECIFY
LimT 01 No 01 No
SWITCH OPEN : INT : CLOSE B2 Nos. 2Nos. (ADY) | manes. | L
(Not Applicable "contact Type 2NO + 2NC
for Smart RATING (AC / DC) 5A 240V AC AND 0.5A,220V DC
Actuator)
ENCLOSURE CLASS iP 55
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FORM NO. PEM-6666-0

HIft

SPECIFICATION
FOR
MOTORISED VALVE ACTUATOR

SPECIFICATION NO.:
VOLUME

SECTION

REV. NO. DATE:
SHEET 3 OF 3

Data SheetA & B

DATA SHEET-A
(TO BE FILLED BY PURCHASER)

DATA SHEET-B
(TO BE FILLED-UP BY BIDDER)

POSITION TRANSMITTER (For inching
duty)

B REQUIRED O NOT REQUIRED

MFR & MODEL NO.

BIDDER TO SPECIFY

O ELECTRONIC (2 WIRE) R/l CONVERTER

.':g:g%'l‘nm TYPE B ELECTRONIC (2 WIRE) CONTACTLESS
SUPPLY W24VDC  D.....
OUTPUT B 4-20mA
ACCURACY + 1% FS
@SPACE HEATER REQUIRED
ﬁ';:s.gR @ POWER SUPPLY
@ RATING
MOTOR TERMINAL BOX REQUIRED
ACTUATOR TERMINAL BOX REQUIRED
TERMINAL ENCL CLASS MTR T.B. /ACTUATORTB. | OIP65 W IP67...... OPes5  WIP-67......
BOX @ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(S PIN) BREQURED O NOT REQUIRED
(ADDITIONAL 1 NO. FOR PoT) B 1 NO. B 1 NO. ADDITIONAL FOR PoT
@ POWER CABLE GLAND SIZE:
@ SPACE HEATER CABLE GLAND SIZE:
CABLE GLANDS
OTHER CONTROL CABLE GLANDS-1 O 1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)
OTHER CONTROL CABLE GLANDS-2 QUANTITY & SIZE :
WEIGHT I\ggélé;vgé?g) (ACTUATOR + BIDDER TO SPECIFY Kg.
NOTES:
1. SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DEUVERY TQ SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY.

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD. AS A MINIMUM,
THE FOLLOWING STANDARDS SHALL BE COMPUED WITH:

15-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 1S-4691 AND 1S-4722

3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. € FOR AMBIENT TEMPERATURE OF 50 DEG C.

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED.

5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS.
THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES
SHALL BE BYPASSED BY END-POSITION UMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION. THESE UMIT SWITCHES ARE ADDITIONAL TO THE
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE.

8. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.

NAME
SIGNATURE
DATE

PREPARED BY

CHECKED BY

APPROVED BY

VENDOR COMPANY SEAL
NAME
SIGNATURE

DATE

NOTES® = TO BE FILLED BY MPL (LEAD AGENCY).

@=TOBE FILLEDBY ES
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FORM NO. PEM-6666-0

SPECIFICATION NO.:
T DATA SHEET FOR ;Sé%i
PRESSURE / DIFFERENTIAL PRESSURE GAUGE
REV. NO. | DATE:
SHEET 1 OF 2
Data Sheet No.: PE-DC-999-145-1026-A
2x660 MW MOUDA STPP, 1X500 MW VINDHYACHAL STPP
TECHNICAL REQUIREMENTS FOR PRESSURE / DIFFERENTIAL
PRESSURE GAUGE TO BE FILLED-UP /CONFIRMED
BY BIDDER
(TO BE FILLED BY PURCHASER)
GENERAL MANUFACTURER
MODEL NUMBER
O BOURDON O DIAPHRAGM
TECHNICAL SENSING ELEMENT (BOURDON FOR HIGH PRESS AND DIAPHRAGM
FOR LOW PRESS APPLICATION)
SENSING ELEMENT - AIS| 316 SS
MATERIAL MOVEMENT — AIS| 304 SS
CASING-HB DIECASTAL O SS
ENCLOSURE CLASS: BIP-55 ([OIP65 [OEXPLPROOF
PAINT: B ENAMEL O EPOXY
SIZE: 150 MM
DIAL COLOR: WHITE NUMERALS: BLACK
SCALE: LINEAR, 270° ARC GRADUATED IN
METRIC UNITS
CASE COLOUR : BLACK
SPAN/ ZERO ADJUSTMENT INT. MICRO SCREW
SHOULD COVER 125% OF OPRATING
RANGE SELECTION PARAMETER
OVER RANGE PROTECTION 1.5 TIMES OF FSD
BLOW OUT DISC REQUIRED
SWITCHING FACILITY (IF APPLICABLE) | NOT REQUIRED
TYPE O MICRO SWITCH O OTHER
NO. / TYPE OF CONTACTS 2 NOS. SPDT
CONTACT RATING 5A 230V AC, 0.25A 220V DC
SETTING RANGE FIELD ADJUSTABLE OVER FULL RANGE
REPEATABILITY + 1% OF FSR
POWER SUPPLY O230VAC O110VAC
PERFORMANCE | ACCURACY + 1% OR BETTER OF FULL SCALE DEFLECTION
OM20x1.5(M) B % NPT(M) O% NPT(F)
CONNECTION PROCESS O OTHER
LOCATION BOTTOM
ACCESSORIES NAME PLATE / METAL TAG Ss
SIPHON FOR STEAM, SNUBBER FOR PUMP
OTHER DISCHARGE, CHEMICAL SEAL DIAPHRAGM FOR
CORROSSIVE, OIL SERVICES and SLURRY
APPLICATION TO BE PROVIDED
OTHER INSTRUMENT LIST COMPRISING OF TAG NO.,
REQUIREMENT INSTRUMENT LIST SERVICE, DESIGN/OPERATING PRESSURE &
TEMPERATURE TO BE ATTACHED
QUALITY

REQUIREMENT

CHECK UIST FOR PG/DPG

REFER CHECK LIST NO PE-CL-999-145-1 026-0
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FORM NO. PEM-6666-0

CHECK LIST FOR
PRESSURE / DIFFERENTIAL PRESSURE GAUGE
(Mechanical Auxiliary Packages)

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO.

DATE:

SHEET

2

OF 2

Data Sheet No.: PE-CL-999-145-1026-0

SL TESTS/CHECKS QUANTM REFERENCE DOC. AGEN REMARKS
NO OF CHECK ACCEPTANCE NORMS CY
P [WlV
1.0 CHECK FOR
1.1 DIAL SIZE 100% M[c|cC
1.2 MODEL NO/TAG NO 100% M |[C|C
1.3 RANGE/SCALE 100% M([c|C
1.4 END CONNECTION 100% M([Cc|cC
1.5 SWITCH CONTACT 100% M[c|cC
RATING & NOS
2.0 CALIBRATION
2.1 ACCURACY 100% M ([C|B
S MFR TO
2.2 REPEATABILITY 100% M([cCc|B
CARRY OUT
(FOR SWITCH) ROUTINE
2.3 SET POINT ADJUSTMENT 100% M([C|C
FOR SWITCH APPROVED Igg’; oV\F;JHEN
0.
3.0 %/gs PRESSURE & LEAK 100% TECHINCAL M |C|C MATL
4.0 OPERATION OF PR. RELEIF ONE REQUIREMENT/ DATA M[c|c CORELATION
SHEET ARE NOT
DEVICE PER
TYPE AVAILABLE
MFR'S
5.0 REVIEW OF T.C. FOR MATERIAL OF— COMPLIANCE
TO BE
5.1 SENSOR - |-18B PROVIDED
5.2 MOVEMENT FOR LOT - |- | B
5.3 PROCESS CONNECTION - [-1]8B
5.4 HOUSING - |- 1B
6.0 REVIEW OF T.C. FOR TYPE TEST - [-[8B
DEGREE OF PROTECTION
7.0 REVIEW OF T.C. FOR ONE PER - |-18
CONTACT RATING OF TYPE
SWITCH
8.0 ACCESSORIES AS 100% M[C|C
APPLICABLE
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.
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FORM NO. PEM-6666-0

SPECIFICATION NO.:
VOLUME
DATA SHEET FOR PRESSURE / SECTION
DIFFERENTIAL PRESSURE TRANSMITTER
REV. NO. | paTE:
2x660 MW MOUDA STPP, 1X500 MW VINDHYACHAL STPP
SHEET 1 OF 3
TAGNo. .............Qty............... Data Sheet No.: PES-145-01-DS1- p
Data Sheet A& B
DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER DATA SHEET-B
. (TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
GENERAL MANUFACTURER
MODEL NUMBER
TRANSMITTER OF MICROPROCESSOR
TECHNICAL TYPE BASED 2 WIRE TYPE ,HART PROTOCOL
COMPATIBLE
TRANSMITTER MEASUREMENT 0O PRESSURE - DIFF. PRESSURE
SIGNAL 4-20MA DC (ANALOG) along WITH
OUTPUT RANGE SUPERIMPOSED DIGITAL SIGNAL (BASED
ON HART PROTOCOL ) _
101 FOR VACUUM VERY LOW PRESSURE
TURN DOWN RATIO APPLICATION
30:1 FOR OTHER APPLICATION
ACCURACY 1 0.1% OF CALIBRATED SPAN(MINIMUM)
1 0.1% OF CALIBRATED SPAN FOR &
MONTHS FOR RANGE UPTO AND
INCLUDING 70 Kg/cm2
STABILITY

+ 0.25% OF CALIBRATED SPAN FOR 6
MONTHS FOR RANGE MORE THAN 70
Kg/em2

LOAD IMPEDANCE

500 OHM (MIN)

RESPONSE TIME (TIME TAKEN FROM
CHANGE IN PHYSICAL PARAMETER
INPUT CHANGE TO TRANSMITTER ,
OUTPUT REACHING 63.2 % OF IT'S
TOTAL CHANGE INCLUDING THAT TIME)

100 ms OR BETTER

HOUSING

IP 55(with corrosion resistance epoxy coatin

OVER PRESSURE 150 % OF MAX OPERATING PRESSURE
CONNECTION (ELECTRICAL) PLUG & SOCKET TYPE
1, RF
PROCESS CONNECTION 1508
+/- 0.015 PER DEG C AT AT MAX SPAN
ZERO DRIFT & SPAN DRIFT +/- 0.11 PER DEG C AT AT MAX SPAN
CONTINOUS TEMPER PROOF,REMOTE AS
WELL AS ADJUSTABLY MANUAL FROM
SPAN & ZERO INSTRUMENT WITH ZERO SUPPRESSION &
ELEVATION FACILITY
DAIGNOSTICS SELF INDICATING FEATURE
POWER SUPPLY 24 VDC +10%
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FORM NO. PEM-£666-0

SPECIFICATION NO.:
VOLUME
DATA SHEET FOR PRESSURE / SECTION
DIFFERENTIAL PRESSURE TRANSMITTER
REV. NO. | pate:
SHEET P OF 3
LQty Data Sheet No.: PES-145-01-DS1- 5 \
Data Sheet A& B
DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)

ADJUSTMENT/CALIBRATION/MAINTENANCE | HAND HELD CALIBRATOR/HART .

DIAPHRAGM SEAL,PULSATIONS
DAMPENERS,SYPHON ETC AS REQUIRED
BY SERVICE & OPERATING CONDITION, 2
VALVE MANIFOLD FOR ABSOLUTE
ACCESSORIES PRESSURE TRANSMITTER (3 -VALVE

MANIFOLD FOR GAUGE VACUUM
PRESSURE TRANSMITTER JAND § VALVE
MANYFOLD FOR DP /LEVEL/FLOW
TRANSMITTER
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FORM NO. PEM-6666-0

CHECK LIST FOR SPECIFICATION NO.:
TETT PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER ‘s’gé%i
. e
(Mechanical Auxiliary Packages) mEV. NO. I DATE:
SHEET QF ki
Data Sheet No.: PE-CL-999-145-1026-0
SL TESTS/ICHECKS QUANTM OF REFERENCE AGENCY REMARKS
NO CHECK DOC. v 5
ACCEPTANCE c
NORMS
10 CHECKS FOR VISULA, SEE NOTE-1 P [W|V
MODEL TAG NO. BELOW
20 PROCESS CONNECTION ~do- P W[V
30 ACCURACY -do- P [W[V
MFRTO
40 REPEATEABILITY -do- P [W]|V | CARRYOUT
APPROVED ROUTINE
5.0 HYSTERISIS ~-do- TECHINCAL W| V TEST ON
REQUIREMENT/ 100%. WHEN
I v A S B e L R Iy
CORELATION
7.0 SPAN /ZERO ADJUSTMENT ONE/TYPE P W[V | ARENOT
AVAILABLE
MFR'S
8.0 EFFECT OF SUPPLY ONE/TYPE P W[V | COMPLIANCE
VOLTAGE VARIATION T0 BE
9.0 HIGH PRESSURE TEST SEE NOTE-1 P |wW|Vv | PROVIDED
BELOW
100 | BURNINTEST ONE/TYPE P [W]|V
11.0 | DEGREE OF PROTECTION ONE/TYPE P |W[V
LEGEND:

M: MANUFACTURER/ SUB CONTRACTOR, C: CONTRACTOR/ NOMINATED INSP AGENCY, B: BHEL. P: PERFORM, W:
WITNESS, V: VERIFICATION.

NOTE:

1. QUANTUM OF CHECK SHALL BE AS BELOW

100 % - BY MANUFACTURER

RANDOM FOR EACH TYPE - BY BHEL & CUSTOMER
2. MANUFACTURER TO MAINTAIN CALIBRATED INSTRUMENT HAVING BETTER ACCURACY THAN THE
ITEM UNDER TEST. INSPECTING ENGINEER SHALL CHECK THE SAME.

3. IN CASE OF IMPORTED ITEMS CONTRACTORS SHALL REVIEW TC's AND NOT INSPECT.

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.
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TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS-387/388-165-N001
e FOR VOLUME : B
% CONDENSER ON LOAD TUBE CLEANING SECTION: D
SYSTEMS (COLTCS) REV.NO. 0 [ DATE : 04022013
SHEET 1 of 1
LIST OF SUBVENDORS
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10

11

MOTORS LV  E1027 BHARAT BILEE LTD. PB NO 7011,MILAP NIKETAN  4th FLR 8-A
BAHADUR SHAH ZAFAR MARG,N.DELHI-110002 3354613,3319694

MOTORSLV  C02 CROMPTON GREAVES VANDHANA BUILDING 11, TOLSTOY MARG
NEW DELHI-110001 3730445,3721534

MOTORSLV  A24  ASEA BROWN BOVERI IST FLOOR,QUTUB HOTEL SHAHID JEET
SINGH MARG NEW DELHI-110016 6856205,206,208

MOTORSLV  KO1 KIRLOSKAR ELECTRIC COLTD. P.O.BOX5555 MALLESWARAM WEST
BANGALORE 560055  3322111,3322771

MOTORS LV A35 NGEF BANK OF BARODA BDG PBNO.633,16,SANSAD MARG NEW
DELHI-110001 3320893,3328983

MOTORS LV SO1 SIEMENS 4A, RING ROAD i.P. ESTATE NEW DELH] 110002
3318144,3317152

MOTORSLVY  M01 MARATHON 708, EROS APARTMENT 56, NEHRU PLACE NEW DELHI-
110019 1146519440

MOTORS LV  A35  GE-POWER 150 AIRPORT ROAD BANGALORE-560017
5263671,5268413

MOTORS LV~ E1115 RAJINDRA ELECT INDUSTRIES 14 SHAH IND.ESTATE VEERA DESAI
RD,ANDHERI(W) MUMBAI-400053 6367943,6367944

MOTORS LV  LO4 LAXMI HYDRAULICS PVT.LTD  129/130, INDUSTRIAL ESTATE PATIL
NAGAR, HOTGI ROAD SOLAPUR-413003, MAHARASHTRA
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