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TITLE TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 392-165-N002

© -] FOR , VOLUME : B
CONDENSER ON LOAD TUBE CLEANING
SYSTEMS (COLTCS). REV.NO. 0 | DATE :29.05.2013
PREAMBLE SHEET « OF 2
1.0 The tender document contains three (3) volumes. The bidder shall meet the

requirements of all the three volumes.
4

11 ¢ Volume- CONDITIONS OF CONTRACT

This consists of four parts as below : -

Volume - 1 A : This part contains instructions to bidders for making
bids ta BHEL. :
Volume -.| B . This part contains general commercial conditions of the
, tender and include prqvision that vendor shall be
F responsible for the quality of item supplied by their syb-
vendors.
Volume -1 C . This part contains special conditions of contract.
) Vslume - 1D ; . This part contains commercial conditions for erection

o .. and commissioning site work, as applicable:
- .\ - .

1.2 Volume- Il TECHNICAL SPECIFICATIONS

Technical requirements are stipﬁlated in Volume Il which comprises of :

‘Volume - Il A : General Technical Conditions
- Volume - 11 B ) 1 Technical specification including drawings, if any

1.2.1 Volume - I B :

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 - IIl)
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- 392-165-N002
© - FOR VOLUME : 8
(e CONDENSER ON LOAD TUBE CLEANING
SYSTEMS (COLTCS). REV.NO. 0 | DATE :29.05.2013
PREAMBLE SHEET 2 OF 2

1.2.2 Volume - Il 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-lII.

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

prevail and govern in case of conflict’between the same and the corresponding

requirements menticned in the descriptive portion in-Section -D.
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TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS-392-165-N002
. FOR VOLUME : B
CONDENSER ON LOAD TUBE CLEANING SECTION: A
SYSTEMS (COLTCS). REV.NO. 0 [ DATE : 29.05.2013
SHEET 1 of 1

,, INDEX

SECTION TITLE

A

"B

e

‘SCOPE OF ENQUIRY  :
PROJECT INFORMATION
SPECIFIC REQUIREMENTS

C1 SPECIFIC TECHNICAL REQUIREMENTS FOR CONDENSER
ONLOAD TUBE CLEANING SYSTEMS .

C2 SPECIFIC TECHNICAL REQUIREMENTS (ELECTRICAL)

-C3 SRECIFIC TECHNICAL REQUIREMENTS (C&l)

~,

STANDARD TECH. SPECIFICATIONS
D1 CONDENSER ON LOAD TUBE CLEANING SYSTEMS

¢ STANDARD TECHNICAL
SPEC.NO. PE-TS-999-165-N001
¢ DATA SHEET-A
. ¢ DATASHEET-C
& QUALITY PLAN

N

b2 ELECTRICAL SYSTEMS

D3 CONTROL & INSTRUMENTATION SYSTEMS
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- [ TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS-392-165-N002
(T FOR VOLUME - B
””[l CONDENSER ON LOAD TUBE CLEANING SECTION: A ) )
L SYSTEMS (COLTCS). [REvwNo. 0 TDATE : 29.052013
SHEET 1 of 1
’ t
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SECTION - A ;

SCOPE OF ENQUIRY
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"TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS-392-165-N002
.FOR VOLUME : ]
CONDENSER ON LOAD TUBE CLEANING SECTION: A
SYSTEMS (COLTCS). REV.NO. 0 | DATE : 29.05.2013
SHEET lof2

1.00.0 SCOPE

>

This enquiry scovers 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) cdmplete with all accessories-as
per the requirements specified in different sections of this specification for :

e 2X 660 MW — SURATGARH STPS, STAGE- V.

The bidder's scope also includes installation checks “eommissioning, trial runs & PG
Testing at site of COLTCS. .

1.01.0 The bids shall be evaluated as per NIT.

2.00.00

2.01.00

2.0.2.00

2.03.00

2.04.00

2.05.00

2.06.00

GENERAL TECHNICAL INSTRUCTIONS:

It is 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 requifed 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 matenal wh|ch in his
judgement is not in full. accordance herewith. :

The omission of spe(%'iﬁc reference to any cofﬁponent/ accessory necessary for the
proper performance of the equipment’s shall not relieve the bidder of the responsibility
of providing such facilities to complete the supply of the equipment’s at quoted prices.

In case of any deviation, from this Technical specification (Vol. IIB) and General
Technical Conditions (Vol. IIC), the same shall be indicated in the schedule of
deviations enclosed in Volume-lll, 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
equipment’'s are being manufactured or tested and all test records shall be made
available to him.

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

Un-pricec éopy’of price bid shall be furnished along with the technical bid.
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SPEC.NO. '
TCE.5750A-Hz500-001 TATA CONSULTING ENGINEERS LIMITED \S/g;:r:)i I_|B
RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,
SHEET 1OF 3

Unit # 7 & 8 at Suratgarh, Rajasthan
GENERAL PROJECT INFORMATION

1.0 Owner Rajasthan Rajya Vidyut Utpadan
: Nigam Ltd., Jaipur -
2.0 Consulting Engineer TATA Consulting Enginéers Ltd.
73/1, St. Marks Road,
Bangalore — 560 001
Tel : 080 — 6622 6000
Fax : 080 — 22274874
3.0 Locatidn of the plant Prabat Nagar, Suratgarh
Sriganganagar district, Rajasthan.
4.0 Latifuae and longitude Latitude :29deg. 10 min. N
Longitude : 74 deg.01 min. E
5.0 Elevation above mean sea level 186 m (approximate)
6.0 Climatic conditions
6.1 Temperatures : Monthly basis
Mean of daily max. 32.8 deg.C (in the month of May)
Mean of daily min. 17.6 deg.C (in the month of Jan)
6.2 Temperatures : Annual basis ‘
Méan of daily max. 32.3deg.C
Mean of daily min. 19.6 deg.C
~Highest temperature recorded .50 deg.C
Lowest temperature recorded (-) 2.8 deg.C
Design Ambient Temperature for 50 deg C
Electrical Equipment design
6.3 - Relative humidity Varies between 21% and 81%
6."21 Annual average rain fall 312 mm
6.5 Annual mean wind speed : 4 km/ hr.
7.0 Wind load

€
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SPEC.NO

TCE-.5750A-H600-001

VOLUME I

| TATA CONSULTINC:.‘_- ENGINEERS LIMITED SECTION -8

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,
‘Unit-# 7 & 8 at Suratgarh, Rajasthan . | SHEET 20F 3

GENERAL PRQJECT INFORMATION

+

|

Calculations for wind effect shall be in accordance with 1S:875- 1987(Part 3)
taking into account the following:

»a) Basic wind speed =47 m/sec .

b) Facter K1 = 1.07

c) Category of terrajn-= Category 2 -

d) K3 —as per IS 875

80 — Seismic data (As per IS: 1693 latest issue)
a) Zone ' i Zone I
- Desugns & de51gn coeff|C|errts shall be based on IS 1893:2002 _
Design condenser coolingwater | 33 Deg C .
inlet te_mperature
19.0 Au;(iliary power‘:eupply:

Auxiliary electrical equipment to be supplied against this spacification shall be
suitable for'operation on the following system: .

- a) | For motors rated 160 kW and 415V AC, 3-phase, 3-wire effectively
below. ! earthed. 3
b) | For motors rated above 160 kW 6600V AC, 3-phase, 3-wire, 502Hz, non-
.| and up tO 1500 kW ; effectively earthed
c) | For motors rated above 1500kW 11000V AC, 3-phase, 3-wire, 50 Hz,
.| non-effectively earthed
d) For"'rnotor control centres 415V AC, 3-phase, 3/4-wire effectively
: - earthed.
e) | DC motor starters, DC solenoids, 220 V DC, 2-wire unearthed
DC alarm control and protection -
f) | AC control & protective devices 110 V 1 phase, 50Hz, 2 wire AC supply.
The single phase 110V AC supply shall
. be derived by VENDOR by providing
> 415V / 110 V Control transformers of
adequate rating with MCCB / MCB on
both the primary and secondary sides.
g) | Uninterrupted power supply 230V, 1-phase, 50 Hz, 2-wire, AC
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SPEC.NO.
TCE.5750A-Hz500-001

TATA CONSULTING ENGINEERS LIMITED

VOLUME I
SECTION -8B

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,
Unit # 7 & 8 at Suratgarh, Rajasthan SHEET 30OF 3

GENERAL PROJECT INFORMATION

2

supply (For all instrumentation and
control system equipment and solenoid

i) ‘
* of steam generator and steam
- turbine generator.

10.0

b

Lighting fixtures and space heaters

Construction supply

The above voltages may vary as follows :

" All devices shall be suitable for continuous operation over the entire range of
voltage and frequency indicated below without any change in their

performance.

AC supply

DC supply
For instrument and control system

All the electricél equipment shall be designed for 50° C reference ambient

temperature.

" Combined volfage & frequency-

valves)

240V, 1 phase, 2 wire, 50Hz,solidly
earthed system

415V, 3 phase, 4 wire, 50Hz AC
supply with neutral lead solidiy-earthed.

Voltage variation + 10%
Frequency variation + 5%

variation 10% .

Voltage variation +10% ,-15%

230 V + 5% AC UPS, 1-phase, 50 Hz,
2-wire. The 24 V DC required for
control system shall be generated from
this UPS.
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CLARIFIED WATER ANALYSIS

:SL. | Constituent Unit Value
NO.
1. | pH - 8.5
2. éolor and Odor
3. | Oil and*grease m'g/| ND
4. 'BOD 3
5 | coD : 20
6. | Suspended $olids mg/l <15
7. | Turbidity NTU <15
8. | Calcium hardness as CaCO3 mg/l 74
9. | Magnesium hardness as Cap03 mg/l 52
-_ 10, Sodium as Na ) mgll 61
11. | Potassium _* mg/ -
12. Chlorige ascl mg/l 39
13 Sulphate as So4 mg/! 48
14. Sulphide mg/l -
15. | M- Alkalinity as CaCO3 mg/l 140
16. | P-Alkalinity as CaCO3 mg/l Nil
17. | Nitrates as No3 mg/l 17
18. | Nitrite ' mg/l Nil
19. | Silica as SiO2 — Dissolved mg/l 15
20. | Silica as SiO2 - Colloidal mg/l 0.6
21. | ron as Fe-dissolved mg/l 05
221 Iron as Fe-suspended mg/l 0.1
23. ATotal dissolved solids méll 393
24. | Conductivity at 250C -mho/cm 500
25. | Dissolved dxygen as 02 mgl/| 5.0
26."| Carbon dioxide free mgll 5
.
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TITLE : TECHNICAL SPECIFICATION SPEC. NO. PE-TS- 392-165-N002
) FOR VOLUME : B
H”H CONDENSER ON LOAD TUBE CLEANING | SECTION: C ,
SYSTEMS (COLTCS) REV.NO. 0. | DATE : 29.05.2013
SHEET 1 of 1
4
SECTION~-C

SPECIFIC REQUIREMENTS

SECTION C1 . CONDENSER ONLOAD TUBE CLEANING
SECTIONC2 ELECTRICAL SYSTEMS

SECTIONC3 C&l SYSTEMS
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[ TITLE : TECHNICAL SPECIFICATION | SPEC. NO. _ PE-TS- 392-165-N002
’ FOR VOLUME : B
CONDENSER ON LOAD TUBE CLEANING SECTION: D
SYSTEMS (COLTCS) REV.NO. © DATE :
29.05.2013
SHEET 1 of 1
SECTION C1

CONDENSER ONLOAD TUBE CLEANING SYSTEMS

(MECHANICAL DETAILS)
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-THLE TECHNICAL SPECIFICATION SPEC. NO: PE-TS-392-165-N002

(7707 FOR : VOLUME : B

H”[l { | CONDENSER ON LOAD TUBE CLEANING [ SECTION:C1 :
SYSTEMS (COLTCS) REV.NO. O I DATE : 29.05.2013

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 shali 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 :

L

21 Cond(gri.se:r on load tube,‘_qleani'hg_ systems (COLTCS) :

> B - . ~.

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 withi cooling towers or open circuit type as specified. The water
analysis is indicated in project information in section B.

3.0 SCOPF OF SUPPLY UNDER THE SPECIFICATION IN THE BIDDER’S SCOPE FOR
COLTCS.

K

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 detalled
in Data Sheet A annexed with Section — D of the specification.

SL.NO. 5 PROJECT COLTCS

1. 2 X 660 MW SURATGARH 2 SETS PER UNIT
STPS ,STAGE V- viz. TOTAL 4 SETS FOR BOTH UNIT.

s
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" ['TITLE : TECHNICAL SPECIFICATION SPEC. NO: PE-TS-392-165_-N002

FOR VOLUME : uB
CONDENSER ON LOAD TUBE CLEANING | SECTION:C1
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 29.05.2013 -

SHEET 2 OF 10

3.2

3.2.1

2

SCOPE OF SUPPLY IN THE BIDDER’S SCOPE FOR COLTCS:

Each set of COLTCS for each projects shall comprise of following :

- f) Ball monitoring system comprising of an lndependent balls recirculation monitor

-~
-

a) One No. Ball Separetor at Condenser CW outlet pipe.
b) One No. Ball recirculation pump with dnve motor.
c) One No. Ball collector.

d) One No. Mahual ball sorter (Bucket type sorter with sieves to manuyally sort out the
underS|zed balls by shaking the sieved bucket manually) for each set of COLTCS

e) Differential pressure measuring system for ball separator. DP measurmg system
shall comprise of 2 nos. DPT +1 no. DPG for each COLTCS. Instfument shall be
with Remote seal afrangement. Stubs for DPT and DPG shall bé mdependent

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 (_:erried out by bidder at site.

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

j) Power and Control cables between starter Panel (S-wit"ch Gear) and various drives -

in bidder’s scope of supply.
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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TITLE - TECHNICAL SPECIFICATION | SPEC. NO: PE-TS-392-165-N002

FOR VOLUME : B
CONDENSER ON LOAD TUBE CLEANING | SECTION:C1
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 29.05.2013

SHEET 3 OF 10

Switch Gear Panel should have suitable arrangement like Bus Coupler for
providing redundancy to incoming supply feeder (1Working + 1 Standby feeder).

1) Control cables between field instruments and switchgear 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”.

0) 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 eréction
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

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

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

The bidder's scope aiéo includes following services at site, for séope 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.

S




" ['TITLE : TECHNICAL SPECIFICATION SPEC. NO: PE-TS-392-165-N002

FOR { VOLUME: - 1IB
CONDENSER ON LOAD TUBE CLEANING | SECTION:C1
SYSTEMS (COLTCS) . REV.NO. 0 | DATE : 29.05.2013

SHEET 4 OF* 10

The trial run of equipment shall bé generally conducted . immediately after
commissioning while PG testing shall be conducted at a latér date. These activities
for different units shall be timed separately.

N N >

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

In the event of order number of visits as follows shall be made as a minimum with
chargas included in the bidder's base price itself.
e For drawingsﬁiocuments approval

~ In the event of order- all drawings / documents in soft as well as hard copy shall
be submitted as per NIT. P

Further on réceipt of Customer commerits; if reuired 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 ard Category-1 -
-approval. : g

o, . Site Visits :

i. No. of site visits for combined activies 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.

ii. Bidder shall demonstrate guarantees including balls recovery, life of balls,
pressure drops, etc. at site during subsequent visit for COLTCS of each unit.

iii. For trouble shooting on “as required basis”.

e

o & & =~
> 2 o

et 208 0O 00 Qo ¢ e

® ¢ 6 S 00 00O e ¢ O ICE



16

(s o)

-TITLE : TECHNICAL SPECIFICATION SPEC. NO: PE-TS-392-165-N002

FOR VOLUME : B
CONDENSER ON LOAD TUBE CLEANING | SECTION:C1
SYSTEMS (COLTCS) REV.NO. 0 l DATE : 29.05.2013

SHEET 5 OF 10

5.0

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 complled with. for
packages/ projects under scope of this specification:

For COLTCS - Layout Piping Arrangement Drg is enclosed in the specificatibns at
Annexure-l.

Thickness of body flange ‘fand counter flange of COCLTCS shall be as per Drg no PE-DG-
999-141-MO17 enclosed at enclosures at Annexufe-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 ‘anproval during’
detailed engineering in the event of order.

Housing/ body of COLTCS shall be designed and manufactured as per the applicable
codes for pressure véssels and to take care of force and moments as enclosed in the

specification. However in no case thickness of housing/ body shall be less thar:

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 equment

Any flow qtralghtner for streamlining the CW flow in balls collecting strdiner if requwed
shall be supplied by the bidder along with mounting arrangement and the fixing details.

Velocity in the pipe wortk shall be less than 1.5 m/ sec for pump suction and less than 2.5
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.

e
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" I'TITLE : TECHNICAL SPECIFICATION SPEC. NO: PE-TS-392-165-N002

FOR VOLUME : B .
CONDENSER ON LOAD TUBE CLEANING | SECTION:CH1
SYSTEMS (COLTCS) | REV.NO. 0 [ DATE : 29.05.2013

SHEET 6 OF 10

7.0+ Performance Guarantee and Testing :

~ The Tube Cleaning Systems shall be guaranteed to meet the performance requirements
specified in Section-BD and also for trouble free operation after commissioning. Schedule

* of performance guarantees (enclosed*in Volume HI) duly filled and signed shall be
furnished with the bid.

The Perfofhwance 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 Spec:flcatlon is higher, same shall
prevail. s

-

80 Performance Guarantee and Bid Evaluation criteria for Condenser on Load Tube
«Cleamng System

8.1 . Condenser On Load Tube Cleanmg Systems

S

8.1.1a Performance Parameters to be guaranteed by bidders for COLTCS under penalty
(Liguidated damages) shall be as under :

i) Pressure drop in ball separator in clean condition (test to be c;onducted along
with commissioning-of COLTCS).
The cl. No. 8.1.2 in subsequent paragraphs shall be referred regarding
liquidated damages. '

8.1.1b Performance Parameters to be guarénteed by bidders for COLTCS under demonstration
category under compulsory corrections shall be as under:
i) Percentage recovery of balls (min. 90% recovery for 3' weeks with 8 hrs

operation of COLTCS per day)
iiiy Life of Sponge Rubber Ball (Min. 3 weeks with 8 hrs operation of COLTCS per
day).

For demonstrating the parameters at sl. No. (ii) & (m) above, the COLTCS system
shall be operated 24 hrs per day for one week.

Any deviation to above balls life and percentage Fecovery will not be accepted.'

In case the successful bidder fails to demonstrate any of these parameters he
~* shall carry out maodifications at his own cost, to purchaser’s approval.
3 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.

L'
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=TITLE : TECHNICAL SPECIFICATION SPEC. NO: PE-TS-392-165-N002

FOR VOLUME : nBs
CONDENSER ON LOAD TUBE CLEANING | SECTION:C1 :
SYSTEMS (COLTCS) REV.NO. 0 | DATE : 29.05.2013

SHEET 7 OF 10

8.1.2

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

A) Bid Evaluation Criteria & Liquidated Damages:

 The bids received shalI be evaluated for Pressure drop across: :balls collectmg
strainers:

e The permissible limit of pregsure drop across balls collecting strainers in
clean condition shall be 0.15 MWC.- 3

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 yespective
projects per 0.05 MWC pressure drop acress ‘each balls collecting strainer.

e However no advantage shall be given for pressure drops quoted l&ss than,

’ above permissible limit. e

e The maximum acceptable limit for pressure drop across balls collectihg

" 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 drdps shall be demonstrated at site by bidder and if
found higher shall be subject to LD @ twice the bid evaluation factor as above.

9.0 SPARES :
9.1 Recommended Spares : -

The supply of spare parts as necessary recommended by the ‘manufacture for three (3 (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. -lil. B

| 9.2 Mandatory Spares

10.0

Mandatory Spares shall be as per Data Sheet-A or annexure enclosed with data sheet
A. .

Quality Plan '

Bidder shall submit QP in the event of order based on the gundeljnes glven 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/
equwalent) 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.

Cays
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10.0

11.0

12.0

13.0

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 & II) of COLTCS as
applicable.- -

Quality Plan.

O & M Manual.

VYV VYV

0

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 lmphed/ 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 :

e Compliance certificate d-uly signed and stamped (Enclosed at Schedules).
e Guarantee schedule duly signed and stamped (Enclosed at Schedules).

* GA drawings of following with erpty/ filled-ups.
> Balls Collecting Strainers (as applicable).
> Balls recirculating Skids.
» Other equipments considered necessary for Layout/ Civil.

-~
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e Electrical Load Data (Enclosed at Vol. !ll 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 : L
(NB) Seperator - | Counter nuts and =
‘(Including ‘Flange bolts. &
Counter ®
Flange) . ok
1 2 X. 660 MW | 2500 NB | 4000 mm In In  Bidder's .
SURATGARH Purchaser's | Scope -
S}TPS STAGE V Scope. )
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SPECIFICATION NO.

TECHNICAL SPECIFICATION FOR VOLUME I B
SECTION-C .
COLTCS, SCS & DF . REV 0 DATE 27.05.13
(ELECTRICAL PORTION) PAGE 10F 1

1.0
11
1.2

1.3

14

15

16
3.0

3.1

3.2

4.0

41
4.2
43
4.4

1

SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL .

EQUIf_’MENT & SERVICES fO BE PROVIDED BY BIDDER/ PURCHASER
Scope for supply, and erection & commissioning of various equipment forming parf of electrical system for
this package shall be as per Annexure-! to.Section — C [Scope of Work (Electrical)].

Make of various equipment/ items in the scope of bidder shall be to approval of owner during detailed
engineering stage without any commercial implications.

Bidder shall furnish all AC as well as DC loads required for the system at dlfferent voltage levels (e.g. 415V
AC, 249 V AC, 220 V DC etc.) of all types, such as motor feeders, supply feeders in PEM format along with
theoffer.

All electriéal equipment shall be suitable for the power supplies, fault levels and climatic condmons indicated
in project information enclosed with the specification. -,

* All drawings, data sheets, Quality Plan, calculations, test reports test certificates, etc. shall be submitted

during detailed engineering stage as perﬁ_fbrmats enclosed. The same shall be subject to approval without
any commercial implications.
Technical requirements shall be as per specifications listed in Clause 4.1, 4.2 & 4.3 below.

DOCUMENTS TO BE SUBMITTED ALONG WITHBID

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

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

List of Erection and Commissioning spares. _

List of Erection & Maintenance tools & tackles.  *

Electrical load requirement in the load data format.

Motor data sheets A & C

f) QPs

o

D QO O
~ T

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

. conS|dered as part of offer.

LIST OF ENCLOSURES

Electrical scope between BHEL & vendor (Annexure-l).

- Technical specification no. PE-SS-999-506-E101, Data Sheets (A & C) for 415V Electric Motors.

Quality Plan for motors.
Load data format (Annexure-l).

Yowse
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S.No. | DESCRIPTION ~

1 TITLE SHEET

2 C&l SCOPE MATRIX FOR COLTCS

3 INDEX SHEET |

4 C&I SPECIFIC TECHINGAL REQUIR;:MENT

5 DATA SHEéTS FOR PRESSURE GAUGE/ DP GAUGE

6 CHECK LIST FOR PRESSURE GAUGE/ DP GAUGE -

7 DATA SHEETS FOR PRESSURE SWITCH/ DP SWITCH

8 CHECK LIST FOR PRESSURE SWITCH / DP SWITCH

9 DATA S_F-iEETS FOR PRESSURE;TRANSMITTER/ bP TRAN‘?SMITTER
10 CHECKE LIST FOR PRESSURE TRANSMITTER /DP TRANSMITTER
11 DRIVE CONTROL PHILOSOPHY
12 -
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C&I SCOPE MATRIX FOR COLTCS & SCS - 2X660 MW SURATGARH PROJECT

S.NO. . PROJECT SURATGARH
-
1.00 YSTEM ¥ COLTCS,
4
900 |common/ PER UNIT . . REFER NOTE -03
‘| 300 |cONTROL SYSTEM N . DCS (STN C&d)
- B
310 |PROCESSOR CONFIGURATION FOR PLC SYSTEM NA
3 - ¥
4.00 |LOCATION OF CONTROL SYSTEM CCR
¥ g - ;
410  |cONTROL SYSTEM SCOPE (BIDDER/ BHEL/ CUSTOMER) BHEL
5.00 [HARDWIRED INTERFACE WITH DCS (YIN) NA
6.00 |SOFTLINK TO DCS (Y/N) NA
7.00 |CONTROL FROM PB's ON LCP NA
. 8.00 |ACTUATOR WITH INTEGRAL STARTER (Y/N) N
9.00 * JANNUNCIATION ON LCP (YIN) — IF Y, MIN NO. OF HARDWIRED ALARMS / INDICATIONS NA
9.10  |MIMIC ON LCP (Y/N) ] - = NA
| 10.00 |cONTROL FROM DCS IN CCR (YIN) "y . . . .. v
11.00 |TYPE OF SOFTLINK (TP/OFC) NA
12.00 |SIZE OF OWS/ CRT OR LCD 3 NA
1300 |No.OFPRINTER * - NA
14.00 |POWER SUPPLY AVAILABLE FOR BALL MONITOR (24V DC / 110 V AC UPS / 230 V AC UPS) 240 VAC UPS
14.10 |REDUNDANT FEEDERS (R) / NON-REDUNDANT (NR) FEEDERS FOR POWER SUPPLY R
3.
) ) # N opT= 02N0O DPG= 1 no.
. / . e
15.00 |PG/DPG/ PS! DPS/ PT/ DPT per Balls Collecting Strainer _ . N (ACROSS EACH)

[0 vores:

1. THE ABOVE SCOPE IS APPLICABLE FOR COLTCS. (DCS CONTROLLED SYSTEMS).

2. BIDDER TO TERMINATE ALL INSTRUMENTATION AND CONTROL ELEMENTS IN JUNCTION BOXES FOR FURTHER CABLING TO DCS BY BHEL/ICUSTOMER. 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 COLTCS. 2 SETS OF COLTCS SHALL HAVE ONE COMMON STARTER PANEL (SWITCH GEAR ;ANEL).

4.COLOUR OF STARTER PANEL SHALL BE AS PER IS-5 SHADE 631 OR EQUIVALENT.THIS SHALL BE DECIDED DURING DETAIL ENGINEERING
.5 INSTRUMENT RACK AND JUNCTION BOXES SHALL BE IN BIDDER'S SCOPE OF SUPPLY.

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

7. BIDIRECTIONAL VALVES ARE NON-INTERGRAL STARTER TYPE.

LEGEND: -

DCS- DISTRIBUTED CONTROL SYSTEM

-
>
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SPEC.NO.

TATA CONSULTING ENGINEERS LIMITED | VO-UMEVY
TCE.5750AsH-500-001 SEGTION : D5.4
RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,
Unit # 7 & 8 at Suratgarh, Rajasthan SHEET 1 OF 42
Package: EPC INSTRUMENTATION AND CONTROL EQUIPMENT
) SPECIFICATION FOR INSTRUMENTATION &
’ CONTROL EQUIPMENT
',1 .0 * SPECIFICATIONS FOR INSTRUMENTS TO BE SUPPLIED ARE AS FOLLOWS.

:1 A Pressure Indicators/DP indicators =

Direct reading, pipe mounted Pressure gauges of die-cast aluminium body, with 6
inch(150mm) phenolic dial (white dial with black numerals), 316 SS/304 SS Bourdon
tube for high pressure application and 316SS Diaphragm/bellow for low pressure
applications, AISI 304 movements and micrometer type adjustable aluminium pointer
an accuracy of +/-1.0% of span including accessories like siphons far steam
services, snubbers for pump discharge applications and chemical diaphfagm for
corrosive and oil services and name plate, etc. Material of accessories $hall be SS.
IP65 or equivalent degree of protection for enclosure. Over fange protection shall be
50% above maximum pressure. Armoured capiltary of 10 M shall be provided as
required. Process connection shall be 2"NPT (F). )

1.2 jPFéssure Switches/DP Switches
Non rindicating type, field mounted Pressure Sv]@;bes/of aluminium casing (epoxy
coated), and 316 SS element and repeaiability of +/-1% of span, including

accessories like siphons for steam services, snubbers for pump discharge applications
and chemical diaphragm for coresive and oil services, name plate & mounting
brackets. Material of accessofies shall be SS. Auto reset micro switch with internal
adjustment for set val with 2 SPDT contaéts rated for 0.2 A at 220 V DC. IP 65 or
equivalent degreeof protection for enclosure. Over range protection 50% above
maximum_préssure. Scale for setting shall be provided. Piston actuated for high
e applications and diaphragm/bellows for low pressure/vacuum. Process
onnection 2" NPT (F).

1.3 -Pressure Transmitters/DP Transmitters/Flow transmitters(DP type/Level transmitters/DP
~ type (SMART)
Micro-processor based 2 wire indicating type (LCD display), rack mounted with
accuracy of +/-0.075% of span, external zero and span adjustment, self diagnostics,
] temperature sensor for compensation.” Power supply 24 V DC; output signal of 4-20 mA
- DC. IP 65 or equivalent degree of protection... Aluminum housing with epoxy coating,
Accessories like snubbers for pump discharge applications and chemical diaphragm. 10
m PVC covered SS armoured capillary for corrosive and oil services, three way manifold,
nameplate etc. Material for accessories shall be SS. Turn down ration 30:1. Load
impedance 700 ohm (min).Process connection-1/2"NPT (F). 2 valve manifold for
absolute pressure, 3 valve manifold for gauge/vacuum and 5 valve manifold for
DP/level/flow measurements. Fo- HFO, LFO applications, SS capillary with ANSI RF
flanged ends shall be provided.
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SPEC.NO. ' - VOLUME V
' TATA CONSULTING ENGINEERS LIMITED
TCE.5750A-H-500-001 SECTION : D5.4
: RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,
Unit # 7 & 8 at Suratgarh, Rajasthan SHEET 7 OF 42
Package: EPC INSTRUMENTATION AND CONTROL EQUIPMENT '
SPéCIFICATION FOR INSTRUMENTATION &
CONTROL EQUIPMENT
> B v
coloured: LCD or fluorescent tube with user selectable span; programimebility (selection”
~of input & stan/storage rate) shall be through Front panel keybogard the recorder shall
have the capability of being drawn out from the front side of { ousing for maintenance
and shall have electrical connection of plug-in type; materfal of casing shall be die-cast
;- aluminium with epoxy coating and with a non-glarg.gfiatter proof Glass; enclosure shall
121
122 Juncfion Boxes (JB)

All UBs shall be Galvanised. Wall/column mounted junction boxes having 32 (2x16)
terminals and cable entry only at the bottom and sealed with fireproof compound;
Screwed terminal type; IP 65 or equivalent degree of protection for enclosure.
Separate terminal blocks shall be used for analog and digital signal and also for
signals with different.voltages. Removable gland plate shall be supplied. JB shall
have’ single lockable door with gasket, able to open side ways, with common keys.
Painting-inside shall be glossy white & outside - IS-5 shace 631:Shield bus for screw
connection shall be provided. Terminal size shall be suitable ‘for.0.5 sq.mm to 2.5
sq.mm wire. Terminal blocks shall be vertical. JB shall have provision to add 10%
additional . terminals. Accessories like metal tag (SS), clamps, fixtures, bolts (SS), nuts
(89), gaskets (neoprene), lock & key, fireproof compound for sealing, etc. shall be
supplied. The grouping of instruments in JBs is subject to Owner / Project Manager’s
approval. All the field Junction boxes shall have single doors and provision for locking.
The doors shall not have screwed type of locking, but turnable hinge based. The JBs are
subject to approval prior to manufacturing All JBs shall be provided with individual

. canopies to avoid ingress of water.

All the TBs used shall be 6.6polymide to withstand corrosion and the metallic portion
shall be coated against rust / corrosion.

Progr able Logjc controller (PLC)-Refer Cl.no. 9.0 & Table-15

Interposing Relays

Electro magnetic type IPRs plug in  type connections, suitable for
channel/rail mounting in cabinets; coil ral 4V D.C; 2 set of silver plated Change
over contacts rated for 0.2A 220 V DC. Freewhéeting diode across relay coil (copper)
and self reset type status indicator flag (electronic) s be provided. All relays
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TITLE : TECHNICAL SPECIFICATION SPEC.NO. PE-TS- XXX-165-N001

Ty S e FOR MOU 3 VOLUME : Hil
CONDENSER ON LOAD TUBE CLEANING | SECTION :
SYSTEMS (COLTCS) REV.NO. O | DATE : 12.05.2012
SHEET 10f1

SECTION D1

. STANDARD TECHN.[&AL{sﬁECIFlCATlON

~FOR "~

CONDENSER ONLOAD TUBE CLEANING SYSTEMS

A2

.QQQOeneeoocee@;lgenptoigooecaoteocccg



_ - TITLE : SPECIFICATION NO.PE-TS-399-165-N001
gregs o . STANDARD TECHNICAL SPECIFICATION | VOLUME ; nB
CONDENSER ON - LOAD TUBE CLEANING | SECTION: D.
SYSTEM ( Sponge Rubber Balt Type ) REV.NO. 00 | DATE :27.09.07
SHEET 1 OF 14
1.00.00 GENERAL

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

This specification covers the design, perfor?nance and operational requirements,
configuration and constructional features, manufacture, assembly,-inspection and
testing at the manufacturers’ 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 specﬁied 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 an-load
tube cleaning system complete with “all accessories, shall comply with the
require'nents of the latest versions of the following appropriate codes and standards.

ISIBSIDINIUS Standards regardlng pressure vessels pumps, piping, flanges and
others as necessary * : ,

IS/BS/DIN/ASTM Standards for matenals spectﬁcatton and testing procedures.

'IS/BSIDINIAWWA Standards for valves and the testmg T . --»\'_

In case of any conflict between the above codes/standards and this specsﬁw’uon the
later shall prevail and in case of .any further conflict in the matter, the interpretation
of the specification by the Engineer shall be final and binding. :

DESIGN AND CONSTRUCTION 3.~

General Requirements

Unless otherwise necessary, %anufécturefs standard and proven models of the tube
cleaning system shall be supplied.

The tube cleaning system shall be capable of safe,  continuous and trouble-free
operation for removal of fouling and scaling materials from condenser tubes.
Vlbratlon 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 provided whenever necessary. Adequate

'provisior} 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.

2%




TITLE : SPECIFICATION HO_PE-TS-999-165-N001

Trgs STANDARD TECHNICAL SPECIFICATION | VOLUME: 1B

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ( Sponge Rubber Ball Type ) REV.NC. 00 | DATE :27.09.07

SHEET 2 OF 14

3.02.00

3.02.01

3.02.02

3.02.03

13.03.00

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 satisfactorily 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 performance of the ball, _separator shall be.

continuous with minimum number of backwashing operations

The power consumption by ball recwculatlon pump dunng various operations shall be
minimum possible- .

The quantity of cleaning balls worn out and /.o Iqu;"shall be minimum possible.

Operational Requirements.

The tube cleaning system and other accessones shall be designed for the following
operation modes :

Complete automatic start-up of.tu

cleening system initiated by pressing the push
button {manual command) :

-

Complete automatic shut—dow _f tube cleaning system with ball collection, effected by
the following :

+ Push button (manual gb‘r;imand),

+ Adjustable timer (after a 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 automa’ic 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 dlfferentla! pressure measuring system etc., in case of failure of
control system.

28

Y

'R N ENN NI N N NN R

2

F R EEEEEEEXERERXE RN



ety

(a5 o |

TITLE : ' SPECIFICATION NO.PE-TS-999-165-N001
STANDARD TECHNICAL SPECIFICATION |VOLUME:  uB '

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ( Sponge Rubber Ball Type) ~ |REV.NO__00 | DATE'27.09.07

SHEET 3 OF 14

3..04.00

3.04.01°

Ball Separator

Ball separator bady shall be of rnigid 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 apphcable codes for pressure vessels and to take care of

3.04.02

3.04.03

3.04.03

3.04.05

3.05.00

3.05.01

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 prowded with manhole with bolted cover and sight glass
to observe its intemnals.

<

If specified in Data Sheet -A, ball separator body shall be Epoxy lined.

The ball seperating screen / strainer shall be deSIgned for the maximum “differential
‘pressure. across the separator and shall be secureiy mounted in the body. Screen /
strainer shaft ‘shall be sized adequately consndenng the overioadlng of screens /
strainér'due to debris aocumulatlon hy h

The ball separating strainers / screens shalt have electric actuators for swuvelhng to
allow for their backwashing. Also. suitable handwheels shall be provided to enable
manual swivelling of strainers / screens.

Ball Recirculating Pump %5

The ball recnrculatlng 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,

3.905.02

3.05.03

3.05.04

3.05.05 .

whichever is higher. - : S
The impeller shall be nof{;elog type and shall be contoured suitably to avoid damage
to the cleaning balls. The impeller 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 th.e 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 provnded to prevent leakage of
water from pump glands.

Shaft 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. .

2.9
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TITLE : SPECIFICATION NO.PE-TS-999-165-N001

e ' STANDARD TECHNICAL SPECIFICATION VOLUME : s
m CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 00 [ DATE :27.09.07

SHEET 4 OF 14

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 accessnble
without d»sturbmg the pump assembly

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

&

Pumps shall be of self-lubricated, self - sealed and self-cooled type. All pipework,

. fitters étc., for sealing, cooling and lubricating purpose shall be supplied and no

external cooling/lubricating/sealing water will be supplied. Pump capacnty shall take
into account the cooling/lubricating/sealing water requirement.

All rotating components shall be statically and dynqg;hiéélly balanced. .

The pump shall be designed such that pump irr;bellers and.other accessories of ihe .

pump, are not damaged due to flow reversal

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

The pump shall preferably be non-(werloadmg type. The total head Vs. capac:ty curve
shall be continuously rising- from the maximum flow point towards shut—off without
any zone of instability.

The pump shall run smoc;thlyuwnhom undue noise and vibration. Peak to peak
vibration limits and noise level 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 capablé of being started with discharge valve fully opened. Motor
rating shall be adequate for this condition. The output KW ratlng of the pump dnve
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 corresponding 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.

30
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TITLE : SPECIFICATION NO.PE-TS-999-165-N001

STANDARD TECHNICAL SPECIFICATION VOLUME : B

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ('Sponge Rubber Ball Type ) REV.NO. 00 [ DATE :27.09.07

SHEET 5 OF 14

3.06.02

3.06.03

3.66.04
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 shé;H be provided with an inspection window/sight glass for visual
inspection of the cleaning balls.

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

The bali collector shall be provided with vent and drain connections with 1solat|ng
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 wrth suitable resilient
material.

*
55

The differential pressure measuring system shallbe provided with D.P. transmitter
,DPS & DPGof remote seal arrangement .

il

Differential Pressure Measuring tem o

The ball separator shall be provided. wrth a measunng system for differential pressure
across the ball separating stramerlscreen to check debris accumulation and to
initiate ball catching and backwashlng operations. This shall consist of a differential
pressure switch/transmitter for- automatlc backwashing operation, a differential
pressure guage for manual observatlon with adequate number of tappings with
isolating valves. . >

The contacts for dn‘ferentnal pres<ure switchftransmitter and for differential pressure
guage shall be mdependent so that in the event of failure of one, the other is
avallable oy

The drfferential pressure measuring system shall be with remote seal arrangement .

Ball Monitoring System

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

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 n 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) Bidders if not manufacturing ball aversized monitor,can supply automatic ball
sorier in lieu of same for automatic sorting of the undersized balls.

€
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TITLE : SPECIFICATION NO.PE-TS-999-165-N001

STANDARD TECHNICAL SPEClFICATION ' VOLUME : uB

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 00 [ DATE :27.09.07

SHEET 6 OF 14

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

3.10.03

. The bali momtonng system shall have provrsmns for self—testmg and setf-callbratxon

3.10.02 ) ‘Interconnecting piping shall be sized and routed optimally. Velocity in the pipe work

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

The electroni¢ processor ef the ball monitoring system shall be housed in the control
panel and shall consist the following : -

a) lndlmtors for .
¢ required basic ball charge ?
+ recifculating ball quantity.
¢ bversized ball quaritity.

b) - “Time counters for
© ‘e total cleaning system pperating hours.
¢ cleaning system operéting hours with sufficient number of oversized balls.

c) . Recorder for ball consumption.

Cleaning Ball

The sponge rubber cleanmg balls shall be slxghtly oversuzed to the intemal diameter of
condenser tubes and should be abte to srernove all fouling and scalmg deposits in the
condenser tubes. BT I ,

The specific gravity of the c{eanmg balls shall be such that good distribution of balls
across the tube sheet and’ cleanmg of all tubes are ensured.

The composition of the cleamng balls shall be based on natural rubber and shall be
sutable for temperature upto 100°C. Hardness of the cleaning balls shall be
compatible to tube material' and corrosion/fouling behaviour. If cleaning balls consist

of abrasive coated balls, the abrasive-material shall also be compatible fof use with
the tube material.

Calculations and basis for selection of cleaning balls circulation quantity, type, size,
hardness, cleaning frequency etc., shall be furnished 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 operatmg pressure or 1.5 times the pump shut-off pressure
whichever is higher.

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 vaives 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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TITLE : SPECIFICATION NO.PE-TS-999-165-N001

STANDARD TECHNICAL SPECIFICATION | VOLUME : B

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 00 | DATE :27.09.07

SHEET 7 OF 14

3,10.04

3.10.05

3.106
3.11.00

3.11.00

3.12.00

3.13.00

3.13.01

3.13.02

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 Trepairs 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.
Mto_rs

Tube cleaning system.shall be prowded with actuators wherever necessary for various
automatic operations. The actuators shall be electiic motor operated and shall meet

the requirements of the enclosed specification. The actuator shall be provided with
auxiliary handwheel for manual operauon in the event of control system failure.

"Electric Motors

The drive motors for recnrculatmg pump and differential pressure measuring system ;
flushing pump shall conform to the reqmrements of the enclosed specification. ’

Instrumentatlon and Control System

Complete instrumentation and "ntrol system for automatic operation of tube cleaning
system, protection, interlocking, indication / annunciation of differential pressure and
other malfunctions etc., shall'be provided. This shall consist of adequate operational
hardware, local control panel ( As 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

‘" meet the requirements of the enclosed specification.

3.13.03

3.14.00

3.14.01

monitoring system processor, relays, protection and interlocking systems, start / stop
push button etc., and shall be complete with internal wiring. The control panel shall

Pressure guages shall be provided at recirculating pump suction and dischafge:' 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

e
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TITLE : SPECIFICATION NO.PE-TS-999-165-N001

STANDARD TECHNICAL SPECIFICATION | VOLUME : B

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 00 | DATE :27.09.07
) SHEET 8 OF 14

3.14.02

3.14.03

3.15.00

4.00.00

4.01.00-

4.02.00

4.03.00

15.00.00
| 5.01.01

15.01.01

Data Sheet-A / Section -C.

3 Bal[: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 arrangemént shall be prm)ided 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 corrosior
resistant and consistant with the fluid handled. However, material specification for
various components shall be equal to or superior to those specified in Data Sheet-A.

PAINTING

The surface preparatlon of the various equipments-, l oomponents of the tube cleaning

. system shall be done as per the standard mentnmed in Data Sheet - A and shall
" include the following :

~

a) . Removal of oil, grease, dirt and swarf etc
b) “Removal of rust and scale etc, '
c¢) Sand blasglng / shot blastmg‘.‘;,

All intemal surfaces of the vanous eqmpments / components of the tube cleaning
system, which are subjected to; |mmersson 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 qualuty over a coat of zinc chromite
primer, unless otherwise spec:ﬁed in Data Sheet - A

The extemal surfaces of the various equipments /, components of the tube cleaning
system after surface preparation, shall be coated with synthetlc enamel paint of
approved make and quality over two coats of red oxnde 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

34

e

teceeceoceoeereetoreercpseOeeOOEOEOEOEOPROEOET T



TITLE : SPECIFICATION NO.PE-TS-999-165-N001

STANDARD TECHNICAL SPZCIFICATION | VOLUME : e

CONDENSER ON - LOAD TUBE CLEANING [ SECTION: D

SYSTEM ( Sponge Rubber Ball Type } REV.NO. 00 | DATE :27.09.07

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

SHEET 9 OF 14

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

I3
'

All materials used for manufacture Mabrication 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 aré 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
representatlve 3
All shop tests shall be _conducted as per approved quality plan and test certificates /
reports for the same shall be furhished to BHEL for approval.

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

Ball Separator -

-

Chémical analysis, mechanical tests sbalk be carned out on matenals uséd for body,
strainer / screen, strainer / scréen”shaft ~and other appurtenances as per the
applicable material specification standards "

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

Strainer / screen shaft shall be- subjected to uitrasonic test as per ASTM-A388 for
subsurface defects with acceptanoe norms as per ASME B&PV code, Section Vi,
Division 1.

Ball Recirculating Pump:~
Chemical analysis, mechanical tests shall be carried out on materials uséd for casing,

impeller, shaft, sleeves. wear rings étc., 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 harmful defects. All
accessible surfaces of the impelier 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
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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
15.05.04

5.06.00

5.07.01

5.07.02

5.07.03

5.07.05

5.07.00

5.07.04

STANDARD TECHNICAL SPECIFICATION VOLUME : B
CONDENSER ON - LOAD TUBE CLEANING | SECTION: D
SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 00 ] DATE :27.09.07
SHEET 10 OF 14
per 1S0-1940

Ball Collector

Chemical analysis, mechanical tests shall be carried out on materials used for body
.and other appurtenances / accessories as per the apphcable material specuﬁcatlon
‘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
Riping, 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 wuth acceptance norms as per ASME B&PV
. code Section VI, Division 1.

Inspection and tesung of valves mcludmgtleakage test shall be carried out as per the
requirements of the applicable stangiards “Valve stem and ball shall be subjected to
penetrant test as per ASTM~E165“'-'-‘ s

All materials for various nozzles stubs gaskets, nuts, bolts etc. shall be of tested
quality and correlating t&st cemﬁcates for chemml and mechanical :properties shall

- be furnished.

Rubber Lining (as a_\gplicab/le'")" 3

Rubber lining shall be su,bjéc’:ted to surface crack test, 100% spark and hardness tests

and shall be checked for layer thickness, defects etc.

Flanges

© Chemical and mechanical test certificates shall be fumnished for flange materials.

In case of fabricated flanges, zll the welds shall be subjected to 100% radiography
as per ASME B&PV code, Section VIII, 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.
é
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SHEET 11 OF 14

'5.09.00

5.10.00

5.11.00 .

5.12.00

5.12.01

512.02

5.12.03

15.12.04

6.00.00

’Hmroctatic Test

" Hydrostatic test shall be ccnducted on various assemblies / equipments / components

Dimensional Checks.

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

2

¢

. ¢ ¥

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 leak tight and no water
segpag"e shall take place at various nozzles and \(alye connections.

K

Perform;incg Test on Recirculating Pu mg..__

"X L4

* Performance te§t” on recirculating pump wnh dnve motor shall be conducted as per

BS-599 / ASME PTC 8.0. Performance curves i.e., discharge flow Vs head, dlscharge ‘
flow Vs power consumption and dlscharge*ﬂow Vs efficiency shall be plotted and
acceptance nonms shall be as per., BS—599 1 ASME PTC 8.0. Vibration and noise shall
be measure and acceptance norms »shall be as per Hydraulic Institute (USA)
standard. : :

Functional Tests

Various assembles / equnpmems / components of the tube cleaning system shaII be
subjected to functional tests and the following shallbe checked.
Smooth and free operatlon ‘of all movable parts.

interlock 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.

3%
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STANDARD TECHNICAL SPECIFICATION | VOLUME : s
CONDENSER ON - LOAD TUBE CLEANING | SECTION: D
SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 00 | DATE :27.09.07
SHEET 12 OF 14

EEEEES

7.0.0

7.01.00

7.02.00

17.03.00

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

The Tube Cleaning Systems shall be guaranteed to meet lthe 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 IIl) duly filled and signed shall be furnished with the bid.

The Performance guarantees of equnpments shall stand valid till the satisfactory

completion of performance testing & its acceptance by BHEL/ Customer. If the

guarantee penod specified in the Commercial Specification ss hlgher same shall
prevail.

&

Performance Pararﬁéters to be guaranteed by bidders shall be as under: °

i) Pressure drop in ball separator in clean condition viz. after back washing.
i) Percentage recovary of balls (min. 95% recovery)
ii) Life of Sponge Rubber Ball (Min. 4 weeks)

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
meetmg the same during PG test shall be in accordance with following :

A) Bid Evaluation Criteria & L uldated Damages:

The bids~ recelved shall be evaluated for Pressure drop across balls collectmg
strainers : VI A

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

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

» However no advantage shall be glven for pressure drops quoted” Iess than
above permissible limit.

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

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

* 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 demon'strate 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 camjed by him at site, the purchaser has the right to reject the
equipment out rightly. -

8.00.00 QUALITY ASSURANCE & QUALITY PLAN

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

8.02.00 Typical quality plans are enclosed herewith this sp&:iﬁcation for bidder's guidance.
The bidder shall furnish his own quality plan based on materials, equipments and

., components of the tube cleaning system being offered.
'19.00.00  NAME PLATE AND TAG NUMBERS s

9.01.00 Ball separator, recirculating pump, ball collector shall be provided with.a permanently
attached brass or stainless steel plate mdlcatmg the following details :-
a) Design and maximum ﬂow rates
b} Design and test pressures
c) Design temperature. -
d) Empty and operating wéights.

9.02.00 “: Each valve in the tube cleanmg system shall be provided with a name plate mdlcatlng

" the following -
* a) Service. __

b) Design and test pressures.
c¢) Maximum flow and flow dlrectlon
d) Size.
e) Tag Number.
Tag Numbers will be indicated on the drawings submitted for approval during
contractstage.

9.03.00 Each motor shall be brovided with.a name plate indicating the following details :

a)  Supply conditions.
b) KW Rating.
c) Make.
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10.060.00

DRAWING, DATA & INFORMATION TO BE*SUBMITTED AFTER THE AWARD OF

CONTRACT. f

The drawmgs data and o“her documents as required in Data Sheet-€ shall be
furnished after the award of contract. >

K
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TITLE : SPECIFICATION NO.PE-TS-999-165-N001

DATA SHEET-C VOLUME : [1F:}

CONDENSER ON - LOAD TUBE CLEANING | SECTION: D

SYSTEM ({ Sponge Rubber Ball Type ) REV.NO. 05 | DATE :29.07.2007

SHEET1 OF 2

1.00.00

1.01.00
1.01.01

1.01.02

1.01.03

1.02.00

1.02.01

1.02.02

12.2.03

1.02.04

DRAWING, DATA & INFORMATION TO BE SUBMITTED AFTER THE AWARD OF
CONTRACT.

2

After thé award of contract, the following drawings, data and information is to be
submitted for review / approval of BHEL as per the distribution schedule given in
Section - C.

Within 2 (two) weeks of the date of LOI, the following shall be submﬁted,
Data sheet (s) - B.

Final versions of the following drawings to enable BHEL to finalise the Iayout and to
design foundations and structures :-

a) General amangement / installation drawings of ball separator, ball recirculating
unit, control panel ‘each complete with all accessories, incorporating the principal
dimensions and weights of equipment offered, size and location of various
nozzle connection,:supporting arrangement (wherever applicable) and scope of

supply etc.

b) Foundation arrangement drawingsg"(where\ier applicable) showing load data on .
supports, size and location of anchor boﬂs etc.

c) General arrangement drawmg mdmtlng the layout of the equipments and
interconnecting piping wnth plpe supports

Bar chart and lnspectnon schedule ;

Within the stipulated time penod as per Vendor s drawing /document list, the following
shall be submitted.

Cross Sectional/ detailed drawmg of ball separator, recirculating pump, ball collector,
differential pressure measuring system, ball monitoring system distributors, injection
nozzles actuators, motors, control panel etc, indicating bill of quantities and materials
of construction. )

Final versions of calculations and basis for selection of cleaning balls cifculation
quantity, type, size, hardness, cleaning frequency etc.

Flow and control logic diagrams for various operations of the tube cleaning system. ‘

Detailed schedule of valves indicating Tag numbers, type, make size, pressure and

temperature ratings, materials etc.

1.02.05

1.2.6

1.02.07

Detailed schedule of instruments indicating tag numbers, type, make, materials , of
construction, range and accuracy etc.

Detailed schedule of piping and fittings indicating sizes, materials, maximum working
pressure and temperatures etc.

Control panel layout and list of instruments provided on control panel.
e
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1.02.08 List of annunciations, protections and interlocks provided.
I3
. 1.02.09 Detailed draWings of flanges.

1.02.10 Ball recirculating pump performance characteristic curves.

- 3

[ 1.02.11 Write-up aﬁgj instruction manuals for erection, operation and maintef;ance.

Y

1.02.12 Storagé instructions.

1.02.13 Vendor to send 3 sets of final documents (O&M manual, GA drg, P&ID) direct to site
under intimation to PEM. -

* 'GAMSEWASHISTSCOTCS.RTF v B
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SYSTEMS (COLTCS) REV.NO. © DATE :
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SECTION D2

STANDARD TECHNICAL SPECIFICATION

FOR
ELECTRICAL SYSTEMS
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LT SWITCHGEAR L Stanluy Pamet),
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: ' :
TR N R
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CODES AND STANDARDS '
IEC  947.1S 13947
TYPE ‘ !

Circust Bféakcrs
drawout type, suitabic for clectacal operation

Swalchgear Fully drawout type single front
MCC ‘ Fully drawout type singla frontOoubic feont.
ACDB/OCOB

Fixed type single front
SYSI"EM PARAMd ERS

QI1SVAC +/- 10 % (SOULIOLY GROUNDED)

S0 Hz «3%-5%

4S5KA RMS / 1 SEC (FAULT LEVEL)
220V DC NOMINAL (|§0V 0C-240v

TEMPERATURE RISE

Mlm@mc&cdmmmmmmmmg

:swbgwm
anpmdmmmmdsmenanmsoxdmemedqma\t g the (Ul an

shall in 0o case exceed 55 deg. Cwuhsﬁref"ﬁilodlomsahddom C wth ati
o(hc(typesdp«nswanmdmc- -

OPERATIONAL REOUIREMENW

e
Bicakers

, - s
Beeakers shall have anh-pmw\g feature.

nmmommmmamwmmﬂmm@mmw'
over curre reloasos o« rclays,

Broakers shatt havo inherent fault making and breaking mpaorbes'rhoy shalt havo shunt
16p ooils. In casc sclcases arc offered. the same shall have ocoatact lof energisation of

fockout retay All breakers Shalf have built in intedocks for cqmpmem and personnct
satety.

Paralicling of two supples shat be avoded by intodocking oxéept for switchgoa¢ where

auto-changerover g - provised Hreaker contaa mwtuplcanon, if required, shall be through
tatch cetay
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3,,.05" ‘ Mw\ancalumpngshallbeWmvghmmhbxmmMsdclhepandsbfm
ers and through conirol swl-ches 10 diber, Circuils.
3 ., ¢
;ﬁosy‘ mes:on of mechanical closing ol breaker only in ‘Test' and Wahdcawn' pasiton shau
j. bé made. Alternatively, mcchanical closing facility should be nocmally inaccessible,
accessibilty rendered only after delibecate removal of shrouds it shall be possible to
S5 close the Joor with breaker ia lest position.
._%,07 Clear staws indication for cach cicuit 3MSbe provided through AMPS, Switch positions
- o other mechaanical means. Swee
3 ‘ L5

Supeonsion relay shali be pcovided toc@p cod monfloring.

P
Joiis

Swtches, Comac(o«s and Fuses “w'epg " i

lnoomgs s_for, MCS;s ands OOs: cated W&QA coukd be 0ad tneak &solators.
2. 20
Motor stane? Yeontactors shall be of air bégak, etedtomagnebc’iype sudabie for OOL

stamﬂgolmoloc andshakbeotumsaumwegayAc-aiotoaﬁnatyu\dAc-dto(
| reversing starters. DC contactor! shau be*u 0OC-3 w‘lsa(-onfqlegofy

Fusesshal!bcHRClypcwrmopemuonndaca ,lsolalmgsww:hesshalbeolAC
meMmommmmAgmmmumm
ﬁmcmwmlmmlbewwmw

{solating switches and MCCBs shatl ha

Panels

All gwitchgeacs. MCCs. DBs, panels,“modules, Iocalstanersmdpushwmm
mwwmmm

Loalpushbcmonsulms shanhavemctalendosurco!deasl aluminium o rotted
sheet steel of 'IGtrmlh-ckncss&shalhachOPollPSS Push butions shall be of
latch type with mustvoom knods. *

Muw«mmwlmmsummmmm

ers, onc for each size of modules pes switlchboard shatll be wpoked for use when
camago is withdrawn, .

All non-cunrent ca"xin'é mctal work of boargs/pancis shall bo efectivety bonded o earth
bus of galavaniscd sicel, cxiending thoughout the SwWichboarMOC/D8. Positive earthing
shall be mamtamed for al posMons of chassis and breaker frame.

Sunabie toncy afaangement shail be provesed for bigakedstader modutes. Two olleys
Por swilchocar room shall be provided 50 that top most breaker modudc of afl typos,
Sizes and rating can be withdkawn on wolicy and foweted tor maintenance pumposo.

The INComing connnclon to transiormer ol more than 1000KVA and intcr-connecting

SCChons between switchboards shatt preferably be of busducis. The busdud endosure

t)

) U

e

T

v —

P——

B0

A2

<

FR

e o 0 0

e o

3 e e &

L

L

®

e f o

e

fie

Fiy

il



. LT SWITCHGEAR .

e

-u-g:—a
3

-5
2
2

Sz amV aml aud Sub ol o soy

(NN

(G

P

shall be made of minimum 3mm thick atuminium alioy. The section of the busduct
shoutd have adequate strength 1o wilhstand mtemal and extemal forces cesulting from
the various operating conditions. Aluminiom sheet hood shall be provided for ouldoor
busduct enclosure joints 10 provide additional prolection against water «gress. The
busduct top shall be sioped to prevent retealign of water.The busduct shatl have DOP
of PS5,

it should be possible to ;canyout mainiecnance on a leeder with ad;aoem feeders alive.

Controt, Protection & Meleang chuircmems

Control circuits shalt operate at suftable votage ofet10V AC or 220V OC. Nccessary -

axurdsupmyuanslmfshawngpmnawandseamdaq!usesshaabepmweola
each MCC, 2 x 100% per section. Fbweverﬁ\ebreakedsshauope:axeonzmvoc
Thcauxd-arybusbatsloroomro!supptyshaubewgvegaled from main bus bars. The
mrolsuophesshadbeaw«ed '

A,

Gommdmwluuymmmmdammm npping of breaker with up-

[ stceam 200 down slream treakersuses/MCCBs, motor, slanters. Varous cquipments

shall meetteqwememo(Typthdassdooodnnahonasper!EC
MtﬁUysmdtmstmﬁopemteonavaﬁaNéOCWyandmmanymwx
batieries. wwmmmmmmmm)«wmm,
pusho.monslotresem\a )

Meqcmwussfsalhavencoemry .«mrbwemloﬂﬁmr\gmmmmptowam
shatl be: provided: )

n Contacior controted aw"heaers (Motors up 1o 160 KW)
f;z) instantaneous shgd} rcuit protection oa.afl phases. uough HRC car.
- tagge type 1uscs aes 100 80 KA mns {prospective broaking capacty at

415V).

o Thoansi ovedoad protocion, -

c) Sngiophasmgpfoloctmtocmolocs protected by tuses,

ﬁ Breaker controlied molors fecders (molors faicd above 160KW)
a) instantancous sharl circuil protection on alt phases
) Ovenoad proleclion on two phases » :
<) Over 1oad slarm on #wd phase *
Lo ] Eanh {auvlt protecton
<} Undcr voltage protecton
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CLAUSE NO.

.

Swis y FTITITT
b3
S

T .SWTI’CHGEAR
0 hand reset lockoul tetay with a2 blue lamp for mpnitonng
3) incomersius coupler/outoolng breaker feeders other than molor M:s
. <
a) Definite lime deldy shost airCuit peotection

b) | Hand resct lockout relay with a biue lamp

4) incomerc From DG Set.
a) Oiﬂef.enlial Prdedpn (:87) - Three Pole
‘ b) Ravecso Power Protecticn.

c)  Overdad Alanm on one phase ) )
d) Eanty Fault Delw Refay (64)

;) Voliage controfied overcuneoi celay R :

e) Geneutor under/over vollage Pco‘ec'fon . -

9 " Hang Ressflockout Relay mwa blue 'n.-f::{p_

Q) aﬁuseEmmyMeterhawxgacuuaqoflomss.

Meters / it;struﬂ\ents
Mrm(edWMbeﬂmp'nwﬂedepaoeLm!eaﬁ 96 sq.mm, size
mwmmwmwmazo

Mmmdaoxwwmm fiave an Anwneter. Bus-section shaft have bus
VT, mmm:dmmmmc relay and limers required foc protection,
. Adequate control and selector swﬂches push buttons and indicating tamps -shall be

provided. Theamostaticalty conuolled space heaters with switches shall be provided 1o
prevent condensation.

In case ol remole controlied breaker pancis folfowing shall o(g ensurcd.

1

Each iceder shall have loalhemolo selector switch. Closing from local shall be pos-
sible on!y in test possition whereas closing from remote shall be possible in either
service o¢ lest position.Trpping trom locatl shatli bc”poss-ble onty whea tocatremote
selector swich is in tocd position. Trpping tom cemote shatl be either Brcaker v ses-
vice position of sclector switich being n remole posdon.

Controt stom Remote

Nccessary hardwace shal ba proviced in the siwsitchgear panel ke couphng feiays(2aV
OC.with max. burden 2.5VA), auxiliacy .relays. current & voltage. transducers(4-20 mA_

dual oulpul) etc. to eﬂeci interietks, exchange informaion / status and CxGIaSC Contro!
trom ¢cmote.
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OESIGN AND CONSTRUCTIONAL FEATURES : \
{
At WISV swilch- g2ac motor contcol oeniers (MCCsj, AC & DC dcslrxbwonjboafdx [{e]:}
s). ‘etc shall have foHowing lcatures : | !

- . >
1) Shall be of metal enclosed. indoor. floor mounied and free slanding type.
2 Mkammbadbeam\gnmmersmlbcm\caledmmgmacclgmc

lural seclions of gressed and shaped cold rolied shweet steel of thickacess not 7
less than 2mm, i ‘
;

meshallbccodosedmooiu(onedsheclsteclollrudmcssnotlcssu\an
1.6mm.Doo"s and covers shall atsp be of cold rofled sheet sieel of ltucmcss
oot less than 16mSuﬂcoetssmlbepmvndedM\oceemmmary Remov:
able gland plates of thickness 3mm (hoVoold rolled shcel sleel) or 4 mm
({non-magnctic mauml)shalbep:owdedloralpanels

3

4) Mmdvboamslpanclsshalbcoldusla\dmmpmo( Anomousshaunave
synthefic cubber gaskets. v e, -‘f“;;.,

- 2%

0] For motors above 160kW, vetmw\ao&eddodtmlwbtcakcrs and for

Smafler motors, Swilchdse. contacior feéders, ‘shall be provided. The other out-

gomg‘eedctswoddbeswim—lusgmormﬁodmscommbleakefs

LN
o

tions.

- a)

i

b) Completcly enclosch;geaf compadments (one or cach circun
ho.:smg circun txcnke«s motor starnier or swuch-lusc (coder).

c) Companment lo:cable aticy of cable box fo¢ power and control cables

In case ol cable box, Ihey shall be segregalod with comyielc shioud-

ing for indniduat feeders at the tear for dicect teamination of cables.

) For cable” connection to circuit breaker, a separatelly enclosed cable
compaament shall afso be asocccptadble.,

:
e Companment tor relays and other control devices associaied with a

CHCUIl DIcaket, wherever NeCessacy.

) The sm!chboavdMOOUs ol Y600A & avove Jahf\g shall ve ot DOP
P42 & of IPS2 tor less than 1GO0A caung

Q) All 415V swlchgears MCCs. AC & DC distabution DOards ciz. 3halt Lo
painted Ly powder coatng xocess  Paint shade shall Le as 1ollows

—_—_——
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[CLAUSE NO.

LT SWITCHGEAR . |
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10)

)

12)

13)

() Exireme ¢nd covers

N - R

RAL 8002
t

RAL 5012 K

(OB Front & Back

‘ s
Busbafs shatt be of high conductivity alumuniynt alloy- or  copper.

Minimum ai dearaeoc in air between phases and phasc-eanh shall be 25 mm
lor busbars and cable terminations. Foc all othér compunents, tha Qearaooes
shalt be at least 10mm. Wherevers above is not po;same excepl. for honzontat
and vesical busbars, insulation shall be provided by aati tracking sléeving or
bamiers. However lor honzontal dnd vertical bushars, cléarances specifred above
shall be maintained even when busbars are insutated/sleeved. In case of OC
OBs/ (usé  boards, the busbar system shall be insulated o« physically segre-
‘gated wih barriers to prevent infepola short cirouit.

- « .
Busbar insutators shat be of trackesistant high srepgth non-hygro-scopic, non-
combustidle type and suitable 10 withstand siresses due 10 over-voilages and
short circuil current. Insula(o«s and darrier of muammable matenal such as
Hytam shall not be agceptéd. d.. S

4 ‘. ;"‘3 “ ¥

All types of relays and timer shalf M~M9 Employer's. approval. They
shall be fiush mounted with connecions: ln'xn . and shal have transparent
& dust tight cover, removable lrom’. froat, drawoui coastruction for easy
replacememt and lesting facility. Nuﬂa&myswmmyborvm
in fixed cases.

Man temunallagedanp (ype-lem\na! blo;ks shali be p«cmdcd!orsagnals to

{fec adequate level of salety to
be provided 10 prevert access (0
melivopantoavondacodemsdomgsem a3 well as mainienance penod.
Bodderstgg(bfng.mm“tetymwov-dedtoameve apove. A oectailed
instruclion plate suilable “lor weall mounting shall be provided for each
switchgear™CC oo cﬁ‘saitmg vanrious safe operaling. pcocedure/safety procau-
bons foc safe opcraxm and maintenance of switchgead™MCC.

% LN}

At cuncnt and voltage lransioanecs as reqwred for meleirg & prolection spear-
licd shall be completely encapsulated, cast resin insutated type. Incomers from
transtonhers shall have CTs for transformer REF protection. All curent and whi-
age tansformers as requwed for metenng and prolecton spedficd shall be com-
pletely encapsuiated. cast resin insulated type. Incomers from transformers

shall have CTs lor transtormer restrictedt eanh lautt protection’ The ‘accuracy
shali be as tohows:
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LY SWITCHGEAR

3| 502100 indicating lamps shall be_cluster LED type.

'603.00 20% spare fceders of each type & ting used ia the MCC with a minimum .one (f)
) number 00 each bus section shal be provided.

7.00.00 TYPE TESTS

3

4

®}

ANl equipments 10 be supphied shall be of type tested qualfity. The Contractor
shall submit  for Owners approval the cepacts of afl the type tests as ksted in
this specification and carded out within last five years from the date of bid
opening. These repons should be for the tests conducied oa the equipmeant
similar 10 ihose proposed 1o be suppped under this contract and the tesys)
shmﬂdhavebeenaummaedatant\deper\don( laboraiayashcxjdhavc
been witnessed by a cﬁent

In case lheCommdorlsm(lbtetoam:epoqollhetypelcst(s)con
mwmmmmmmmdww o i case the type
test (eport(s) are not found 10 be meeting the spédiication requirements, the
c«uraaammnmmmmmmmamwmc
mmmmmuw ’f

(c) Mmmmmuwuwmwmm
mmmmmwwmuwmwmneanm
equipment pece. :

01.00 LT SWITCHGEAR )
S mmgmwmmqmwamaLrsmwruocpam«
]3 and distibwion boards shall be, subaited. R
l (3) Sho time withstand tcst,‘wah diccusit breaker mountod insxde the switchgear
13 pancl,
b IS ) Temperature fise test. “5
.3 © Typc"’SMdmco-othesilo:anyWecmbogsd MCC module
i 3 as selecled by the Emp(oyef
: i (L] Test sequence -1 & combined st sequonce shaft be"m«iedanoncach rat-
D. ] ing of circuit breaker mounted inside the panct.
- 3 te) Ocgrec of protection tests
-
-
- i
- )
-/ . ‘
. . e e ——— et
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-
e
-
-
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CABLES SPECIFICATIONS

POWER CABLES:

1.1kV gréde, power cables with stranded compacted Aluminium conductor,
XLPE insulated, PVC type ST2 extruded inner sheathed (no inner sheath for
singie core tables), Galvanised steel single layer round wire/ formed wire (ndn
magnetic hard drawn aluminium single layer round wire H4 grade for'single core
cables) as per IS : 3975 (where applicable) and extruded PVC Type ST2 outer
sheath with FRLS properties, generally conforming to 1S:7098 (Part-1)..

CONTROL CABLES:

1.1 kV control cables with stranded plain annealed copper conductor; PVC Type-
A insulation, core identification by colour coding (upto five cores)/ number
marking, (more than five cores), distinct extruded inner sheath of PVC type ST1
material, GS formed/round wire armour as per IS: 3975 (where applicable), and *
extruded PVC Type ST1 auter sheath with FRLS propertles generally
oonformmg to IS 1554 (Part-1 )-

P
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SECTION D13

'MOTOR AND ACTUATOR



SPEC.NO. TATA CONSULTING ENGINEERS LIMITED | 'O-OME Y
TCE.575CA-H-500-001 : SECTION: D13
RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-
V, Units 7 & 8, at Suratgarh, Rajasthan
PARTB -« N SHEET 10F 7
MOTOR & ACTUATOR

1.0 AC &DC MOTORS

11, HT motors of rating above 1500kW shall be suitable for 11kV, 3 phase, .50Hz
power supply. Motors above 160kW and up to 1500kW shall be suitable for
6.6kV, 3 phase, 50Hz. Motors rated 160kW and below shall be suitable for 415V,
3 phase, 50 Hz power supply.

1.2. Al LT motors shall be energy efficient class — | in line with IS: 12615. However,
the starting current shall be limited to 600% (inclusive of 20% tolerance) of full
load cutrent.

1.3.  The motor rating shall be arrived at considering 15% margin over the duty point
input or 10% over the maximum demand of the driven equipment, whichever is
higher, considering highest system frequency. Motors shall be capable of

> X starting and accelerating the load with the applicable method of starting without
" 7 exceeding acceptable winding temperatures when supply voltage is 80% of the
rated voltage for HT motors and 85% for LV motors. HT motors ‘shall also be
capable of satisfactory operation at full load at a supply voltage of 80% of the
rated voltage for 5 min. commencing from hot condition. DC motors shall be
suitable for the DC system voltage of 220V. Motor shall be capable of starting
and accelerating the load with the applicable method .of starting,” without
exceeding acceptable winding temperatures, when the supply voltage is in the
range of 85% to 110% of rated motor voltage.

1.4.  Motors shall be capable of running for one second if the supply voltage drops to
70% of the rated voltage. If such operation is envisaged for a period of one
second, the pull aut torque of the motor shall be at least 205% of full load torque.

1.5.  Motors shall withstand for 1 second the voltage and torque stresses developed
due to the vector difference between the motor residual voltage and the incoming

supply voltage ‘equal to 150% of the rated voltage.during fast changeover of h
buses.

1.6.  Locked rotor current c')f the HT motors rated 1500 kW and below shall be limited
to 600% (inclusive of 20% tolerance) of the full load current of the motors and
motor rated above 1500 kW shall be limited-to 450% (inclusive of 20% tolerance)
of full load current of the motor.

1.7.  The locked rotor withstand time under hot condition at 110% rated voltage shall
be more than the starting time at minimum permissible voltage specified above
by at least three seconds or 15% of the accelerating time whichever is greater.
Provision of speed switch shall be avoided to the extent possible.

These motors shall be designed to withstand at least 5% harmonics in the supply
voltage.

L2

1.8.  The degree of protection for the motor enclosure (including terminal box) shall be
IP-55 for outdoor. For single core cable termination, gland plates shall be of non-
magnetic material. All motors Iocated in hazardous area ‘hall have flame proof

2 0 @

enclosure.
ISSUE
R1
FILE NAME: F329R5.DOC < TCE FORM 329 R5
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SPECNO. TATA CONSULTING ENGINEERS LIMITED | /O-OM= IV

SECTION: D13

TCE.5750A-H-500-001

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-

V, Units 7 & 8, at Suratgarh, Rajasthan
PART B ' SHEET 2 OF 7
, MOTOR & ACTUATOR v

s

' 1.9.  All HT motors shall be provided with vibration. pads for mounting vibration
detectors. Vibratian monitoring devices shall be provided on DE and NDE side in
X &Y direction with remote DCS monitoring, alarms and tripping

1.10. _Motors rated 1000kW and above shall be-provided with differential protection.
These motors shall be provided with star connected stator windings. The 3 nos.
current:transformers, one for each phase shall be mounted in a separate
conipartment in the. neutral side -terminal box. The three phases shall be
connected to form ‘the star point after they pass through the CTs. The CTs shall

.“be of relay accuracy and the CT characteristics shall be compatible with the
differential relay. The additional 3 nos. CTs of identical characteristics shall be
provided in the 11kV/6.6 kV switchgear panel.

1.11.° '-‘i'he terminal box of ‘motorv. shall be of suitable size, suitable to terminate and
" maintain the cables easily. Terminal'box shall be suitable to rotate at 90 degrees.

"1.12.  The ring oiling system shall be adequate for. starting and continuous operation of
" the motor for at least one half hour without pressure oiling systém in operation.

1.13. For 11kV & 6.6 kV motors, 6-nos. duplex RTD s for winding shall be provided for
remote monitoring, alarm and tripping at DCS. "Each bearing shall be provided
with one duplex RTD for temperature remote monitoring, alarm and tripping at
DCS. 6 nos, spare RTDs shall be provided for winding in HT. motors.

1.14. The maximum double amplitude vibrations for motors shall be as per IS 12075.

1.15. Maximum‘.nohise level measured at a distance of 1.5 meter from the outer surface
' of the motor $hall not exceed 85 db (A). .

1.16. Cable boxes of all 11kV & 6.6 kV motors shall be Phase segregated & shall be
- provided with quick disconnecting type terminal connectors to facilitate easy
disconnection and removal of the motors without requiring unsealing or otherwise
‘ disturbing the external cable connections and leaving the phase segregated
terminal box intact. The terminal boxes shall have fault withstand capacity equal
to at least rated short circuit level of system voltage for 0.25 sec. The terminal
boxes shall be reversible to suit cable entry from top or bottom and suitable for

termxination of FRLS, XLPE armoured cables.

o

1.17. The star connection side: terminal box should have sufficient capacity to
accommodate CT'’s far differential protection for motor above 1000kW.

1.18. The insulation system for 11000 V AC & 6600 V AC motors shall withstand the
negative or positive 0.3 / 3.0 microsecond wave (2.7 pu rated peak line to earth

- operating voltage) switching surges originating from non-effectively earthed
power system. All 11000V AC & 6600 V AC motors shall have BIL and power
frequency withstand voltage as per relevant standards.

L1

1.19. Motor bearing shall be insulated wherever required.
1.20. Al HT motors shall be with VPl insulation or better

ISSUE
R1

FILE NAME: F329R5.DOC % TCE FORM 329 R5
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= VOLUME 1V
SPEC.NO. TATA CONSULTING ENGINEERS LIMITED | -
TCE.5750A-H-500-001 SECTION: D13
RRVUNL, 2 x 660 MW, Super-Criticai TPS, Stage-
V, Units 7 & 8, at Suratgarh, Rajasthan
PART B SHEET 30OF 7
MOTOR & ACTUATOR ’

1.21. All HT motors / LT motors 15 kW and above shall be provided with external
greasing arrangement

1.22. CACW motor shall be provided with: water leakage detector with remote alarms
and tripping. ’

1.23. Al HT motors / LT motors 30 kW and above shall be provided with space heaters
using 240 V AC supply. However, for all the actuators, irrespective of its rating,
space heaters shall be prowded usmg 240V AC supply. B

1.24.  All motors below 15 kW shall be prbwded with sealed ZZ bearings

1.25. Each motor shall have two earthing terminals.

1.26. All motors for outdoor duty shall have detachable metal canopy.

1.27. HT motors shall be designed for operation as follows: _

©a) Upto 1000kW — Vacuum circuit breakers/SF6.
b) Above 1000kW-Vacuum circuit breakers/SF6.
c) All motors shall be suitable for DOL starting.

1.28. Separate termmal boxes to be provided for space heater,~ RTDs for
windings/bearings, vibration monitors etc. All terminal boxes shall be provided
with: two earth studs for termination of protective earth conductor. Double
compression type brass cable glands and crimping type copper lugs shall be
provided for termination. '

1.29. Provision shall be made at DCS to monitor, integrate running hours, nos. of starts
and stop recording for all motors.

1.30. The terminals of all motors shall be suitable for terminating Aluminium conductor,

: XLPE insulated, armoured cables, the sizes of which W||| be |nt|mated .by the
Purchaser.

2.00 ACTUATOR R

2.1. GENERAL TECHNICAL REQUIREMENT i

2.1.1. Actuator shall be weatherproof type with enciosure conforming to IP-64 degree of
protection. It should be suitable for out-door use without the need for canopy. If
the IP-68 degree of protection is required due to occasional submergence, the
purchaser shall specify the depth and duration of such submergence.

2.1.2. The actuator shall be suitable for installation in any position without lubrication

2 leakage or other operational difficulty.

2.1.3. Al actuators shall be supplied with non integral starters for open & close. The
main gearbox of the actuator shall be special grease filled.

2.1.4. Each actuator should have a hand wheel for erergency manual operation.
Clockwise operation of hand wheel shall cause clockwise movement of the
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SPECNO. TATA CONSULTING ENGINEERS LIMITED | VO-OM= IV

TCE.5750A-H-500-001 SECTION: D13 -

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-

.V, Units 7 & 8, at Suratgarh, Rajasthan
PART B SHEET 4 OF 7
MOTOR & ACTUATOR

output drive. The hand wheel shall be clearly marked with an.arrow and the word
CLOSE.

2,1.5. The hand wheel shall automatically dlsengage when the power to the motor is
restored i.e. power drive shall have a preference over manual drive.

» 2.1.6. The manual effort should not exceed 400 N (push / pull). A top bevel gear set
(side mounted hand wheel) shall be employed to reduce the manual effort.

21.7. Each' actuator shall have a local mechanical position indicator. It should be
suitable to indicate 0 - 100% position of the valve (continuous type).

2.1.8. In order to minimise the amount of spare parts required, parts and sub-
assemblies limit / torque switches, limit switch counter gear assembly, torque
switch drive assembly, mechanical position indicator assembly etc. individually
interchangeable / replaceable throughout the models selected.

2.1.9. The actuator shall be balnted with corrosion - ré'sistant epoxy resin paint. Paint
' shade shall be Grey {Shade 631) as per IS-5.

2.1.10.In order to prevent condensation, a space heater shaII be provided in the switch
‘compartment, suitable for continuous operation. Actuator mounting dimensions
shall be according to 1SO-5210. For rising stem applications, the design must
allow the removal of actuator from the output drive without disturbing the function
of valve.

2.2. LIMIT AND TORQUE SWITCHES

2.2.1. Independent torque and limit switches shall be provided in the actuator. A
minimum of two*position limit switches and two torque switches, one each for
each direction of travel, having 4 NO + 4 NC potentlal free contacts, shall be
supplied. If called for in the data sheet, two-additional limit switches shali be
provided for intermediate positions.

2.2.2. Torque switch dial shall be graduated dlrectly in “kg-m” for easy setting to desired
value within the range specified. Separate dials shall be provided for CLOSE and .
OPEN torque switches. ' :

2.2.3. Two additional limit switches with 2NO + 2NC contacts, each adjustable"at any
intermediate position, shall be provided in the actuator.

2.2.4. The rating of both torque and limit switches shall be 240 V AC, 5 Amps. The
switches shall individually be enclosed to a minimum of 1P-64 protection class

2.2.5. Torque and limit switches shall have only stainless steel flaps for better
protection against environmental condition.

2.2.6. Limit switches shall be operated by gear driven cams, which are mechanically
linked to the driving devices. The counter gear used for counting and tripping the
limit switches shall be of metallic constructlon like brass etc. No plastic gearing
shall be allowed.

ISSUE
R1

FILE NAME: F329R5.00C % TCE FORM 329 R5
R



- - - VOLUME IV
SPEC.NO. TATA CONSULTING ENGINEERS LIMITED |
TCE.5750A-H-500-001 SECTION: D13

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-
V, Units 7 & 8, at Suratgarh, Rajasthan
PART B . . SHEET 50F 7
4 MOTOR & ACTUATOR
2.2.7. To guarantee proper function under high amblent temperatures torque and limit
+ switch sensing shall be of mechanical type. s

23. ELECTRIC DRIVE FOR ACTUATOR (MOTOR) ;

2.3.1. Al motors shall be specifically designed for vaive actuator operation, wh|ch is
characterised by high starting torque, low stall torque & low inertia. AII motors
shall bé high starting torque type to facilitate ‘unseating’ of valve.

2.3.2. Motor shall be suitable for power supply of 415V, 3 ph, 50 Hz, AC.

2.3.3. Motor shall be sqmrrel cage |nduct|on type and shall generally conform to IS-325.

2.3.4. Motor shall have minimum class 'F' msulatlon with temperature rise restricted to
class 'B' under the design ambient temperature.

2.3.5. Motor shall be of totally enclosed surface cooled (TESC) type wlth IP—67
protection class after mounting on actuator. :

2.3.6. Motor shall have three thermostats connected in series, one in each phase of
stator.winding, for proteg_:tion against overheating.

2.3.7. Motor shall be suitable for operation under voltage variation of + 10%, frequency

 variation of + 5% and combined voltage & frequency variation of 10% absolute.

2.3.8. Motor shall be suitable for direct on-line (DOL) starting and starter shall be non
integral to the motor.

2.3.9. It should be possible to separate the motor from the lubricant f Iled gearing of the
actuator allowing easy replacement of motor without loosing any lubricant
regardless of mounting position. .

2.3.10. Finsh shall be provided on the motor body to ensure better heat dissipation.

2.3.11. It shall be possible to.change the butput rpm of the actuator, if required, at the
site at d later date, without hampering the mounting arrangement and loss of any
lubricant. g

2.4. CODES & STANDARDS

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

- The design and materials 'used for the components shall also comply with the

" relevant National & International standards.

As a minimum requirement, the following standards shall be complied with :
Electric motor operated actuators:1S 9334
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| - VOLUME 1V
SPEC.NO. TATA CONSULTING ENGINEERS LIMITED
TCE.5750A-H-500-001 : SECTION: D13
RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-
V, Units 7 & 8, at Suratgarh, Rajasthan
PART B SHEET 6 OF 7
MOTOR & ACTUATOR
Degrees of protection provided by enclosures at low:1S 2147
voltage switch gear and centrol gear -
Flame Proof enclosure at electrical apparatus:IS 2148
Specification for three phase induction motors:IS 325
AC contactor for voltages not exceeding 1000_}/:IS 2959
Degree of protection provided by énclosures for :IS 4691
- Rotating electrical machinery
Specification for rotating electrical machines:IS 4722
For other code refer Section D28.
~ 25. OTHER REQUIREMENTS OF ACTUATOR.
2.5.1. Common potential free contact shall be available to annunciate the fault condition
to the remote control station or DCS.
"'252. The following individual relay / potential free contacts shall be provided for the
. remote indication:- ’
- Actuator OPEN.
.- Actuator CLOSE
- Actuator fault feed-back X
- . Thermal overload-relay shall be prbvided to trip the actuator in case of overload
2.6. The DC and AC actuator shall be provided with accessories viz., Torque limit
switch, end of travel switch, adjustable limit switch, hand wheel motor,
thermostat, etc. Complete actuator shall be tested at factory as per 1S.9334. All
actuators should have minimum 2 limit switches for each position, and should
" have position transmitters wherever required.
30 TESTS
3.1.  All routine & acceptance tests as per relevant IS shall be conducted on motors.
For all AC and DC motors of rating below 100kW, type test certificates shall be
furnished. If the test reports are not found in order by Purchaser then these tests
shall be conducted by the Vendor without any cost implication.
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o : : VOLUME IV
SPEC.NO. . | TATA CONSULTING ENGINEERS LIMITED N
TCE.5750A-H-500-001 . SECTION: D13

RRVUNL, _.2 x 660 MW, Super-Critical TPS, Stage-
~ 'V, Units 7 & 8, at Suratgarh, Rajasthan .
PART B . i SHEET 70OF 7
' MOTQ_R & ACTUATOR _

3.2. Type test shall be carried out on one no. of each type and rating. of motor of
rating 100kW and above, which shall be witnessed by Purchaser. ;

3.3.  Eff iciency and loss measurements shall be done for all LT motors as per relevant
standard (Being energy efficient motors.) as routine test. :

3.4. For 11000V AC & 6600V AC motors, in addition to all the tests specified above,
polarisation index test shall be carried out as a routine test on each motor (the
minimum value of polarisation index for all motors shall be 2 when determined
according to IS: 7816).

3.5. N0|se level measurement test shall be conducted on one motor of each type.

3.6. V|brat|onsmeasurement shall be taken for each motor of 45kW & above.

3.7‘.»5 Dielectric tests to establlsh the insulation withstand leve! of motors as indicated

© Tabove ‘shall.be peiformed. on a sample coil (identical to those tc be used in the
motor quoted for) for each type of motor. These tested sample coils shall not be
. used in the motors to be supplied.
40 ~ For technical particulars refer datasheet-A.
) }
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SPEC. NO. - ) . VOLUME IV
TCE 5750A-H-500-001 TATA CONSULTING ENGINEERS LIMITED | ccri0n: D13
RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage- V,
Units 7 & 8, at Suratgarh, Rajasthan
PARTB DATA SHEET-A SHEETTORS
MOTOR & ACTUATOR
Sr. No. |Descriptions Unit Client specification !
1. Applicatio'ns 3 N
J 2. Manufacturer *
3. Frame Size *
4, Quantity *
. 5. Model No. of motor *
6. ’ Supply Conditions F *
(}a)- Allowable variation in , * -y
(i) Voltage AC/DC % it 1,'0/ +10% to -15 %
(i) Frequency % ' +5
(iii)' Combined % 107
(b) Permissible unbalance iﬁ supply voltage *
Speed , l:pm *
{Rated voltage a)11000V & 6600V AC
a)HT motors b)y415VAC '
> |b)LT motors C)230VAC
¢)UPS supplied d)240VAC g
d)Single phase e)220vDC
e)DC motors ‘
9. |Number of phase 3Phase
10: Rated frequency for AC motor ‘Tz 50
11. Normal windihg connection Star/ *
- Delta
12. Method of starting
a)AC motors a)DOL (preferably)
b) DC motors b) Resistance start
13.- |Temperature rise above ambient of 50 deg. |Deg. C |HT motors — Shall be limited
- by Resistance method to Class B
LT motor — Class B
REV.NO. | RO R1 JOB NO. CLIENT : RRVUNL
PPD.BY: | UM SK TCE -
CKD. BY: | MSVM MSVM 5750A
DATE NOV’'2009 JUN'2012 PROJECT : 2 x 660 MW, Super-Critical TPS,
Stage- V, Units 7 & 8, at Suratgarh, Rajasthan
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SPEC. NO. VOLUME IV
TCE.5750AH-500-001 TATA CONSULTING ENGINEERS LIMITED | secrion: D13
RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,
Units 7 & 8, at Suratgarh, Rajasthan
, SHEET 2 OF 6
PARTB DATA SHEET-A
MOTOR & ACTUATOR
Sr. No.- |Descriptions ) Unit Client specification
14. Type of rotor (Slip ring/ squirrel cage) Squirrel cage
15. Type of duty *
16. Duty design’étion *
17. Synchronous speed *
a) Constant speed
b) Variable speed (for VFD)
18. Starting time at speciﬁed minimum starting [Sec *
voltage :
> 19.. Starting torque : % of *
o ] FLT _
20.  |Pull out torque % of *
FLT
21. Class of insulation HT motors- Class F
" |ILT motors including actuator
motors-Class F.
22. Ref. Ambient temperature deg.C |50
2| 23. Location considered — Hazardous area *
g division KB
. 24. Installation
24.1.  |Location Indoor/Outdoor
24.2.  |Hazardous area division *
(1S:5572 or equivalent)
24.3. Atmosphere' considered- *
Chemical/Dusty/Salt laden
25. Type of ¢ooling (IS: 6362)
LT motors TEFC
- HT motors TEFC/TETV/
CACW
s
REV.NO. | RO R1 JOB NO. | CLIENT : RRVUNL
PPD.BY: | UM SK TCE -
CKD. BY:: | MSVM MSVM 5750A
DATE NOV'2009 JUN'2012 PROJECT : 2 x 660 MW, Super-Critical TPS,
Stage- V, Units 7 & 8, at Suratgarh, Rajasthan
. TCE FORM NO. 329 R5
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SPEC. NO.

TCE.5750K-H-500-001

TATA CONSULTING ENGINEERS LIMITED | <rcrion: p1a

VOLUME IV

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage- V,
Units 7 & 8, at Suratgarh, Rajasthan

SHEET 30F 6
PARTB DATA SHEET-A .
MOTOR & ACTUATOR
¢ B
Sr. No. |Descriptions Unit  [Client specification
_26. Degree of protection s IP 55 — Outdoor
. |IP 54 - Indoor
27. Rotatioh as seen from A Clockwise/Anti-Clockwise
Non-drive end . ’
28.  Main terminal box R
28.1. |Terminal box
Short time rating =
a) HT for 0 25 sec ‘ KA 40 (minimum)
b) LT.forC. 25sec KA |50 (minimum)
Dynamic rating v
a) HT KA 102.(minimum)
peak
b) LT KA® 1127 5 (minimum)
peak ‘
28.2. |Location as seen from non- TOP/RIGHT/LEFT
drive end: 5
28.3. |Phase Segregated YES/N
. O *
28.4. Termlnal box degree of rota’non Degree |90
29. Weather motor is suutable for VFD dnve *
30. Details of bearing *
31. Color shade of paint Shade 631 of 1S-5
32. Whether CT for differential protectlon *
© . |required :
32.1. |C.T. PARTICULARS :
32.2. |3 CTs, one in the neutral lead of each
. |phase
32.3. |Ratio
32.4. |Class PS
REV.NO. [RO R1 JOBNO. [ CLIENT : RRVUNL
PPD.BY: [ UM SK TCE -
CKD.BY : | MSVM MSVM 5750A
DATE NOV'2009 JUN'2012 PROJECT : 2 x 660 MW, Super-Critical TPS,
Stage- V, Units 7 & 8, at Suratgarh, Rajasthan
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SPEC. NO.

VOLUME IV

ce 5750500001 | TATA CONSULTING ENGINEERS LIMITED | secrion: p13
RRVUNL, 2 x 660 MW, Super-Criticral TPS, Stage-V,
Units 7 & 8, at Suratgarh, Rajasthan
PARTB DATA SHEET-A SHEET4OF
MOTOR & ACTUATOR :
Sr. No. [Descriptions Unit Client speciﬁcaiion ‘
32.5. |Knee point voltage KPV . * ]
32.6. [MAX.R.C.T. secondary \;vinding resistance: OHMS . ' *
32.7. |MAX. exciting current AT 1/2 KPV *
32.8. |Class of Insulation *
33. Whether vibration detectprs required 7 *
34. Details of winding / space heaters ] *
35. Guaranteed Efficiency of motor *
a) Atfull load
b) At duty point
c) ‘At no load
36. Guaranteed Power factor of motor *
a) Atfullload .
b) At duty point
c) At nqjload 3
37. |Current at *
a) Starting
b) Fullload
c) Duty poin;(
d) “Full load & 70 % of rated suE)pIy
voltage.
38. duantity & type of temperature detectors
for all HT motors ;
a) Winding hot spot Minimum 6 Duplex RTD
Minimum two thermocouple
b) Bearing per bearing.
39.  |Details of accessories *
’ a) Fans
4
REV.NO. | RO R1 JOB NO. CLIENT : RRVUNL
PPD.BY: | UM SK TCE -
CKD.BY: | MSVM MSVM 5750A
DATE NOV'2009 JUN'2012 PROJECT : 2 x 660 MW, Super-Critical TPS,
Stage- V, Units 7 & 8, at Suratgarh, Rajasthan
N TCE FORM NO. 329 R5
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SPEC. NO. ) ) - | VOLUME IV
ree.s7sonts00001 | TATA CONSULTING ENGINEERS LIMITED | secrion: pra

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage- V,
Units 7 & 8, at Suratgarh, Rajasthan

SHEET 50F 6
PARTB _ DATA SHEET-A
' MOTOR & ACTUATOR
Sr. No. Déscriptions ' Unit Client specification

b) Temperature gauge

c)- Bearing

d) Cooling motors

e) Cooling water parameters
f) Heaters

g) Lube oil system details

40. Maximum size & number of cables that can
be accommodated in motor terminal box.

41. Thermal capability curve to be attached

42. ~ |Relay co-ordination guide to be attached.

43. ~  |Min. voltage required under starting Volts
conditions to accelerate driven equipment
to rated speed.

44, Locked rotor current withstand time (safe
: stall time) at. 110 % rated voltage

a) At rated temp. (hot)
b) When cold

sec

sec

45, Stator thermal timé cqnstant sec -,

46. Permissible no. of equally spread starts per
hour ‘

a) Normal service conditions

b) In quick succession with cold M/C at
room temp.

c) Hotrestarts

47. Method of Starting and maximum starting
current inclusive of tolerances

., ©|AC HT Motors
a) DOL

v

450 % above 1500 kW & 600
% all other.

REV.NO. | RO R1 JOBNO. [ CLIENT : RRVUNL

PPD.BY: | UM SK TCE -

CKD.BY: | MSVM MSVM 5750A

DATE NOV'2009 JUN'2012 PROJECT : 2 x 660 MW, Super-Critical TPS,
Stage- V, Units 7 & 8, at Suratgarh, Rajasthan
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SPEC. NO.

TCE.5750A-H-500-001

VOLUME IV

TATA CONSULTING ENGINEERS LIMITED | ¢ccrion. p1s

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,
Units 7 & 8, at Suratgarh, Rajasthan

e ® 2909 6O oS

90 e e e§ tee

SHEET-6 OF 6
PART B DATA SHEET-A
g MOTOR & ACTUATOR ;
Sr. No. [Descriptions Unit Clieng sbecification
b) Soft starters * "
AC LT Motors
c) DOL # 600 %
d) Star Delta 200 %
e) Star Delta with series resistance . 200%
f) Soft Starters o * e
DC Motors
a) Resistance starting " [200%
b) Soft starters : 200% ‘
c) Any other ' E
b
REV.NO. | RO R1 JOB NO. CLIENT : RRVUNL
PPD.BY: | UM SK TCE -
CKD. BY: | MSVM MSVM 5750A
DATE NOV’2009 JUN'2012 PROJECT : 2 x 660 MW, Super-Critical TPS,
Stage- V, Units 7 & 8, at Suratgarh, Pajasthan
. TCE FORM NO. 329 R5
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SPEC.NO.

VOLUME IV

- :I'ATA CONSULTING ENGINEERS LIMITED | SECTION:D13
TCE.5750A-H-500-001 ,

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,

Units 7 & 8, at Suratgarh, Rajasthan SHEET 1 OF 6
PART B
DATA SHEET-E
MOTORS & ACTUATORS :
ENQUIRY/SPECIFICATION NO.: BIDDER:

SL. DESCRIPTION UNITS . BIDDERS DATA
NO. :
1.0 | Application
2.0 | Manufacturer
3.0 | Country of Origin
4.0 | Applicable Standards
5.0 | Efficiency Category( For Energy Efficient
| Mators only) ,

6.0 |Rated

a) Output kW

b) Speed RPM

c) Frame size
7.0 | Type of Duty (IS 325 or equivalent)
8.0 '_Supply Conditions

-1 (a) Allowable variation in

(i) Voltage AC/DC

| (i) '- Frequency

(iii) Combined

(b) Permissible unbalance in supply

voltage

NOTES TO BIDDER

1. ITEMS WHICH DEVIATE FROM THE SPECIFICATION SHOULD BE
MARKED WITHIN ASTERISK (*) AND DETAILS€ TO BE GIVEN IN
SCHEDULE OF DEVIATIONS.

2. THIS DATA SHEET SHALL BE FILLED UP COMPLETELY AND A COPY
SHALL BE ENCLOSED WITH EACH COPY OF THE BID.

SIGNATURE OF BIDDER & DATE
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SPEC.NO, _

TCE.5750A-H-500-001"

VOLUME IV

TATA CONSULTING ENGINEERS LIMITED SECTION:D13

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,
Units 7 & 8, at Suratgarh, Rajasthan SHEET 20F 6
PART B - .
. DATA SHEET-B
A ' MOTORS & ACTUATORS
ENQUIRY/SPECIFICATION NO.: " | BIDDER:

9.0

Guaraﬁteed Efficiency of motor -

1a) Atfull load

b) At duty point
At no load

10,

Guaranteed Power factor of motor
a) Atfull Ioad

b) Atduty pomt

At no load

11.0

Current at -
a) Starting
b) Full load
c) Duty point

Full load & 70 % of rated supply voltage.

12.0

Rated voltage
é)H_;T motors

b)LT motors

c)UPS supplied -

d)Single phase

e)DC motors

13.0

Number of phase

14.0

Rated freqﬂency for AC motor

Hz

156.0

Normal winding connection

| Delta

Star/

NOTES TO BIDDER

1. ITEMS WHICH DEVIATE FROM THE SPECIFICATION SHOULD BE
MARKED WITHIN ASTERISK (*) AND DETAILS TO BE GIVEN IN
SCHEDULE OF DEVIATIONS.

2. THIS DATA SHEET SHALL BE FILLED UP COMPLETELY AND A COPY
SHALL BE ENCLOSED WITH EACH COPY OF THE BID.

SIGNATURE-OF BIDDER & DATE
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SPEC.NO.

| VOLUME IV

- - TATA CONSULTING ENGINEERS LIMITED SECTION:D13
TCE.5750A-H-500-001 R

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,

Units 7 & 8, at Suratgarh, Rajasthan SHEET 3 OF 6
PART B ‘
DATA SHEET-B
MOTORS & ACTUATORS X
ENQUIRY/SPECIFICATION NO.: BIDDER:

16.0 | Method of starting
a)AC motors
b) DC motors
17.0 | Temperature rise above ambient of
50 deg. by Resistance method ..
18.0 | Type of duty
"19.0 |Duty designation. -
20.0 | Synchronous speed _
a) Constant speed
b) Variable speed (for VFD)
21.0 | Starting time at specified minimum | Sec
| starting voltage
'22.0 | Starting torque (as % of FLT)
23.0 | Pull out torque (as % of FLT) 4
24.0 | Location considered — Hazardous area
.| division
250 | Atmosphere considered-
Chemical/Dusty/Salt laden
26.0 | Weather motor is suitable for VFD drive
27.0 | Details of bearing
28.0 | VOID

NOTES TO BIDDER

1. ITEMS WHICH DEVIATE FROM THE SPECIFICATION SHOULD BE
K MARKED WITHIN ASTERISK (*) AND DETAILS TO BE GIVEN IN
SCHEDULE OF DEVIATIONS.

2. THIS DATA SHEET SHALL BE FILLED UP COMPLETELY AND A COPY
SHALL BE ENCLOSED WITH EACH COPY OF THE BID.

SIGNATURE OF BIDDER & DATE
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SPEC.NO, _

TCE.5750A-H-500-001

VOLUME IV

TATA CONS'ULTING ENGINEERS LIMITED | secTioN:D13

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,

Units 7 & 8, at Suratgarh, Rajasthan SHEET 4 OF 6
PART B
"DATA SHEET-B
MOTORS & ACTUATORS
| ENQUIRY/SPECIFICATION NO.: BIDDER:

29.0

Whether CT for differential protection
required !

30.0 |

Whether vibration detectors required

31.0

Details of winding / space heaters

32.0

Details of accessories

a) Fans

b) Temperature gauge

c) . Bearing '

d) Cooling motors

e) Cooling water parameters
f) Heaters

g) Lube oil system details

33.0

Maximum size & number of cables that
can be accommodated in motor terminal
box. %

34.0

Thermal capability curve to be attached

35.0

Relay co-ordination guide to be _a_ftached

36.0

Min. voltage required under starting
conditions to accelerate driven
equipment to rated speed. -

Volts

37.0

Locked rotor current withstand time (safe
stall time) at 110 % rated voltage

a) Atrated temp. (hot) -

b) When cold

sec
sec

38.0

Stator thermal time constant

Sec

-
>

NOTES TO BIDDER

1. ITEMS WHICH DEVIATE FROM THE SPECIFICATION SHOULD BE
MARKED WITHIN ASTERISK (*) AND DETAILS TO BE GIVEN IN |
SCHEDULE OF DEVIATIONS.

2. THIS DATA SHEET SHALL BE FILLED UP COMPLETELY AND A COPY
SHALL BE ENCLOSED WITH EACH COPY OF THE BID.

SIGNATURE OF BIDDER & DATE

4

ISSUE
R1

FILE NAME: F294R3.DOC

R

TCE FORM NO. 294 R3

£

-
=

e o ¢ e

ceoee e

¢ e 0@ O 3

=

2o e 06@¢

*



SPEC.NO.

-~ TATA CONSULTING ENGINEERS LIMITED
TCE.575OA—H—_500—001 K

VOLUME IV
SECTION:D13

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage- V,
Units 7 & 8, at Suratgarh, Rajasthan

SHEET 5OF 6

PART B
DATA SHEET B
MOTORS & ACTUATORS
ENQUIRY/SPECIEICATION NO.: * BIDDER: ’

>

39.0

Perm|SS|bIe no. of equaliy spread starts

per hour

a) Normal service condmons

b) In quick succession with cold M/C at
room temp *

c) Hot restarts

S

40.0

Method of Starting and maximum

AC HT Motors . -
" a) DOL

- b) Soft starters

AC LT Motors
c) DOL
d) Star Delta”
e) Star Delta with series reSIStance
f) ¢ Star Delta with rotor resistance
g) Soft Starters

DC Motors .
a) Soft starters
b) Any other

starting current inclusive of tolerances

450 % ., . |

above

1500 kW
& 600 %
all other.

200 %

.600 %
200 %
200%
200%
200%

200%
200%

NOTES TO BIDDER

1.

ITEMS WHICH DEVIATE FROM THE SPECIFICATION SHOULD BE

MARKED WITHIN ASTERISK (*)
SCHEDULE OF DEVIATIONS.

AND DETAILS TO BE GIVEN IN

THIS DATA SHEET SHALL BE FILLED UP COMPLETELY AND A COPY

SHALL BE ENCLOSED WITH EACH COPY OF THE BID.

SIGNATURE OF BIDDER & DATE
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SPEC.NO. VOLUME IV
TATA CONSULTING ENGINEERS LIMITED | secTioN:D13
TCE.5750A-H-500-001
RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-V,
Units 7 & 8, at Suratgarh, Rajasthan SHEET 6 OF 6
PART B
DATA SHEET-B
MOTORS & ACTUATORS
ENdUIRY/SPECIFICATION NO.: BIDDER:
NOTES TO BIDDER . SIGNATURE OF BIDDER & DATE
1. ITEMS WHICH DEVIATE FROM THE SPECIFICATION SHOULD BE
MARKED WITHIN ASTERISK (*) AND DETAILS TO BE GIVEN IN
SCHEDULE OF DEVIATIONS.
2. THIS DATA SHEET SHALL BE FILLED UP COMPLETELY AND A COPY 'S%JE
SHALL BE ENCLOSED WITH EACH COPY OF THE BID.
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SPEC.NO. - ' ‘ ' VOLUME IV
Fck ors0mi500001| TATA CONSULTING ENGINEERS LIMITED | JocWe!Y

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage- V,

Units 7 & 8, at Suratgarh, Rajasthan
PART B SHEET 1 OF 1
DATASHEET-C

MOTORS & ACTUATORS

¥

DATA.TO BE FURNISHED BY THE CONTRACTOR DURING DETAIL
ENGINEERING

e Motor outline dimension drawing

«° Type test certificates
. * Speed torque curve at rated & minimum starting voltage superimposed with
) the speed-Torque

+ characteristic of the load.

e Current - speed curve.

e Current - time curve.

 Efficiency, power factor, slip, current against output curve

e Thermal withstand characteristic for motors of 100 kW & above - Hot & Cold
‘s Negative sequence current-Vs time curve for r‘notor‘ot 100 kW & above.

* . Motor Data sheet s ’

e GAofall Termlnal Boxes

~
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SPEC.NO,_

VOLUME. IV

RRVUNL, 2 x 660 MW, Super-Critical TPS, Stage-
V, Units 7 & 8, at Suratgarh, Rajasthan

PART B SHEET 1 OF 4
CONTROL PANELS / STARTER PANEL /JB / PB
1.0 CONTROL PANELS & CABINETS AND MISCELLANEOUS
. ELECTRICAL EQUIPMENT
1.1.  Indoor control panels provided for control of miscellaneous systems in the
plant viz., CW System, Coal Handling System, Ash Handling System, RW
System, DM Plant, Compressor control, cooling control system, lube oil
system, EOT crane and Hoist electrics, trolley lines and power supply
arrangement, Electrics for ventilation, air-conditioning, DG AMF Panel, etc. as
applicable shall comply with the requirements outlined” under clause 1.8
below.
1.2.  All the meters provided on the panel shall be digital type meters in 96'W x
48H with accuracy class better than 1.
1.3.  For motor circuits, ammeters shall have a suppressed extended scale to
indicate the motor starting current. )
14. ’The facia annunciation windows if provided on the panel, shall conform to
‘requirements outlined under instrumentation and control section.
1.5.  All live parts shall be provided with at |least phase to phase & phase to
earth clearances in air of 25mm & 20mm resp_ectively.
1.6. The required 240 V, 1 phase AC supply required for""panel illumination and
receptacle shall be derived in the control panel itself. However 240V, 1 Phase
AC supply for space heating of panel shall be fed from a separate 1-Phase
-ACDB.
1.7.  Technical Requirements
Si. DESCRIPTION REQUIREMENTS
‘NO. "
1.0 Location Indoor/Outdoor depending on location
2.0 Type of mounting Wall/FIoor
3.0 Cable entry : Top/bottom depending on layout
4.0 Paint Finish: | Siemens Grey RAL 7032/ /Glossy white.
Outside/Inside
¢ 5.0 Supply voltage 415V, 3 phase, 3 wire/4 wire
i 6.0 Control transformer By Vendor to derive 110V control supply
7.0 Space heater, lighting | 240V, 1 phase AC
supply voltage
8.0 .| Degree of protection of | Non-A€ rooms-IP 54 class
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