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THIS TECHNICAL SPECIFICATION CONSISTS OF FOLLOWING SECTIONS:
CONTENTS
SECTION TITLE

I Specific Technical Requirements

IA Specific Technical Requirements (Mechanical)
B Specific Technical Requirements (Elec.)

IC Specific Technical Requirements (C&l)

ID Data Sheet - A

I Standard Technical Specifications

A Standard Technical Specifications (Mechanical)
1B Standard Technical Specifications (Elec.)
lc Standard Technical Specifications (C&l.)

1 Documents to be submitted by Bidder

A Guarantee Schedule (To be submitted along with the Bid by all Bidders)
B Compliance Certificate (To be submitted along with the Bid by all Bidders)
lHc Data Sheet — B (To be submitted by successful Bidder after award of Contract)




[ ¥ |

TITLE: SPEC. NO.: PE-TS-426-165-N002

TECHNICAL SPECIFICATION SECTION:

COLTCS SUB-SECTION:

REV. NO. 00 DATE 10.05.2019

SPECIFIC TECHNICAL REQUIREMENTS | SHEET 1 OF 1

SECTION - |

SPECIFIC TECHNICAL REQUIREMENTS

SUB-SECTION IA - Specific Technical Requirements (Mech.)
SUB-SECTION IB - Specific Technical Requirements (Electrical)
SUB-SECTION IC - Specific Technical Requirements (C & I)
SUB-SECTION ID — Datasheet-A




TITLE: SPEC. NO.: PE-TS-426-165-N002
ELoad.2|

TECHNICAL SPECIFICATION SECTION: |
affer COLTCS SUB-SECTION: 1A

REV. NO. 00 DATE 10.05.2019

SPECIFIC TECHNICAL REQUIREMENTS | SHEET 1 OF 1

SUB-SECTION - 1A

SPECIFIC TECHNICAL REQUIREMENTS (MECHANICAL)




P TITLE: SPEC. NO.: PE-TS-426-165-N002
TECHNICAL SPECIFICATION SECTION: |
Hﬂﬂ' COLTCS SUB-SECTION: |A
SPECIFIC TECHNICAL REQUIREMENTS | REV.NO. 00 DATE 10.05.2019
SHEET 1 OF 7
1.0 GENERAL

1.1 This enquiry covers the design, manufacture, assembly, inspection and testing at manufacturer’s
and / or his sub-contractors works, proper packing for delivery, installation checks, commissioning,
Trail run and PG test for Condenser On-line Tube Cleaning System (COLTCS) with mandatory
spares complete with all accessories as per the requirements specified in this specification.

The Condenser On Load Tube Cleaning Systems (COLTCS) complete with all accessories shall
conform to the standard technical specifications (Section-11) and Data Sheet-A enclosed herewith.
In addition, the requirements of this Section-l including customer specification attached (as
applicable) shall also be complied with. However, wherever the details given in Section-Il and
Data Sheet-A are different, the requirements of Data Sheet-A shall prevail. Similarly, in the event
of contradictions between Section-lI/ customer specification (as applicable) / Section-1l/ Data
Sheet-A, the same shall prevail in the order as: customer specification (as applicable), Section-l,
Datasheet-A, Section-Il. The decision of BHEL shall be final in case of any discrepancy.

Section | consists of 4 Sub-Sections Viz. Sub-Sec. IA, IB and IC for Mechanical, Electrical and
C&l respectively and Sub-Sec. ID for Datasheet-A, the requirements of all 4 sub-sections shall be
complied with.

1.2 The omission/ addition of specific reference to any component / accessory necessary for the
proper performance of the equipment shall not relieve the supplier of the responsibility of providing
such facilities to complete the supply within the quoted prices.

1.3 The bids for each project shall be evaluated as per NIT.

1.4 Bidder to quote for items as per price schedule attached in NIT.

2.0 DESCRIPTION OF EQUIPMENTS:

3.0 CONDENSER ON LOAD TUBE CLEANING SYSTEMS (COLTCS):
The condenser on load tube cleaning system (COLTCS) is intended to prevent formation of
various forms of fouling and scaling in the condenser tubes. The cooling water system is of closed
circuit type with cooling towers or open circuit type as specified. The water analysis is indicated

with Datasheet-A.

4.0 SCOPE OF SUPPLY UNDER THE SPECIFICATION IN THE BIDDER'S SCOPE FOR
COLTCS.

4.1 The details of COLTCS with quantities, design parameters, size and MOC’s as per Data
Sheet-A.

4.2  SCOPE OF SUPPLY IN THE BIDDER’S SCOPE FOR COLTCS:
4.2.1 Each set of COLTCS shall comprise following:

a) One No. Ball Separator at Condenser CW outlet pipe.

b) One No. Ball recirculation pump with drive motor.

¢) One No. Ball collector.

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

e) Differential pressure measuring system for ball separator.
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DP measuring system shall comprise of 2 nos. DPT and 1 no. DPG for each
COLTCS.

Instrument shall be with Remote seal arrangement. Stubs for DPT and DPG shall be
independent.

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

g) Length of Ball separator, Scope of Counter Flange, Nuts, bolts and gaskets shall be

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

h) For Clarified water: - Complete Pipe work, including interconnection piping,

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

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

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

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

1)

For each Unit, each side of COLTCS system- Left & Right, shall be supplied with its
separate local control cum starter /Switch Gear panel with its MIMIC and annunciator
for its operation. Extent of MIMICs and annunciators shall be decided during detailed

engg.

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

Control cables between field instruments and Switch gear 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” and to

be supplied at the time of commissioning of COTCS system.

o) Balls required for Performance Guarantee test on "As required basis" and to be

carried at the time of PG test of COLTCS system.

p) Set of mandatory spares as indicated in Data Sheet A. Spare balls (if applicable) to

be supplied at the time of commissioning of COLTCS system.

g) Supporting arrangement complete with saddle support, foundation plates, anchor

r)

bolts, nuts, sleeves, inserts, all installation materials, fixing bolts, clamps and other
accessories etc. for complete equipment supplied under this package.

Finish paints for touch up painting of equipment after erection at site, in sealed
containers.
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6.0

6.1
6.2

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

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

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

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

5.0 SCOPE OF SERVICES INCLUDED IN THE BIDDER'S SCOPE:

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

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

c)  Trial run for requisite period

d) Performance Testing.

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

e For drawings/documents approval
In the event of order all drawings / documents in soft as well as hard copy shall be
submitted as per cl. 10.0 (b) below.

Further on receipt of Customer comments, if required bidder’s engineer shall visit
BHEL/ Customer along with soft copy to resolve all issues and incorporate
comments in the soft copy for across the table finalization and Category-l approval.

e Site Visits for Installation Check, Commissioning, Trial Run & PG Testing:

Bidder to consider cost of two site visits for three days each for installation check /
commissioning of COLTCS for each unit i.e for 2 nos of COLTCS system.

Bidder to consider cost of two site visits for twenty days each for trial run and PG
Testing of COLTCS for each unit i.e for 2 nos of COLTCS system.

In case of non-completion of above activities in site visits stipulated above, for any
reasons not attributable to vendor, vendor shall complete above activities in
subsequent site visits for which cost shall be borne by BHEL on pro-rata basis on
price of site visit quoted by bidder in price schedule. BHEL Site Certification is
mandatory for extra stay at site.

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

Civil foundation works required for installation
Erection of Equipment at site.
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7.0 DESIGN CONSTRUCTION:

7.1

7.2

7.3

7.4

7.5

7.6

7.7

8.0

In addition to the requirements of Section-D the following shall also be complied.

Layout Piping Arrangement Drg. is enclosed in the specifications at Annexure-lll of
Datasheet-A.

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

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

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

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

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

Velocity in the pipe work shall be less than 1.5 m/ sec for pump suction and less than 2.0
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.

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

Performance Parameters to be guaranteed by bidders under demonstration category under
compulsory corrections shall be as under:

i) Percentage recovery of balls (min. 90% recovery for 1000 hrs of normal plant operation
with 8 hrs Operation of COLTCS per day).

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

iii) Max. Pressure drop in ball separator in clean condition (Test to be conducted along with
commissioning) — not exceeding 0.2 MWC. The Bids shall be technically rejected for
pressure drop quoted higher than 0.2 MWC.

Any deviation to above balls life, percentage recovery and pressure drop will not be
accepted.

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

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

9.1 Mandatory Spares

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

10.0 Quality Plan

Bidder shall submit QP in the event of order based on the guidelines given in the
specification & QP enclosed therein. QP will be subject to BHEL/ Customer approval and
customer hold points for inspection/ testing shall be marked in the QP at the contract stage.
Inspection/ testing shall be witnessed as per same apart from review of various test
certificates/ Inspection records etc. Charges for 3™ party inspection (TUV/ equivalent) for
imported components wherever required shall be included by bidder in the base price itself.
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.

11.0

a. Delivery of Equipment shall be as per NIT.
b. The drawings to be submitted by bidder in event of award of contract.

DELIVERY & DRAWINGS/ DOCUMENTS DISTRIBUTION SCHEDULE:

PACKAGE BHEL DRG NO DRG TITLE Drg Sch for
vendors
Primary Documents -
PE-V2-426-165-N001 P&ID OF COLTCS SYSTEM
TECHNICAL DATA SHEET-
PE-V2-426-165-N002 COLTCS
PE-V2-426-165-N003 INSTALLATION PLAN- R-0 within 20 days
COLTCS (for all except
GENERAL ARRANGEMENT Installation plan, for
PE-V2-426-165-N004 ’
OF BALL SEPERATOR Installation Plan 30
DETAILS OF BR SKID,BALL Days) from LOI/PO &
PE-V2-426-165-N005 INJECTION PIPE & FIXING subsequent revisions
DETAILS within 10 days of
C&l Part-I, PANEL-TDS, I/O comments received
LIST, CABLE SCH AND from BHEL.
PE-V2-426-165-N006 | ~ONTROL PHILOSPHY FOR
COLTCS

COLTCS

PE-V2-426-165-N008

QP-COLTCS

PE-V2- 26 -165-N007

C&l Part-Il, GA & WIRING
DIAGRAM OF PANEL-
COLTCS

R-0 within 30 days from
Cat-1(or)ll approval of
C&I Part-I document &
subsequent revisions
within 10 days of
comments received
from BHEL.

Secondary Documents -

PE-V2- 426 -165-N009

0& M MANUAL -COLTCS

Within 30 days from

MDCC
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12.0 The makes of various bought out items shall be subjected to approval of Customer/ BHEL
in the event of order.

13.0 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" anything else stated elsewhere in bidder's offer,
data sheets etc. The implied/ indirect deviations in data sheets etc. Shall not be
binding on the purchaser.

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

15.0 COLTCS packing procedure before dispatch

¢ Compliance certificate duly signed and stamped (Enclosed at section-Il).

Guarantee schedule duly signed and stamped (Enclosed at section-lll).
GA drawings of following with empty/ filled-ups.

» Balls Collecting Strainers (as applicable).

> Balls recirculating Skids.

» Other equipments considered necessary for Layout/ Civil.

Electrical Load Data (Enclosed at section-1B of Specification)
Schedule of Deviation (As per NIT format)

The bidder to note that load requirement furnished and finalized 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.

The purpose of this procedure is to outline the requirements and procedures for protecting
the equipment’s during shipment and preserving during the storage.

15.1 Preparation for Packing:

After hydro testing, operation, all fluids e.g. water etc., shall be completely drained
from all COLTCS'’s parts, and the equipment blown dry.
All material shall be cleaned internally and externally to remove, scale, rust fillings

and any other foreign material.

The COLTCS shall be placed on a strong wooden base & bolted to the wooden
base using the foundation holes for further transportation up to site.

15.2 Protection of parts:

BALL SEPARATOR) shall be packed in properly in high grad bubble plastic wrap

for transportation, and long storage at site.

Actuators shall be packed in separate wooden box of proper sizes.
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COLTCS items (EXCEPT BALL SEPARATOR) shall be packed in proper sizes of
wooden cases. High grade woods like Rubber woods, jungle wood, hard wood,
mango wood, pine wood, etc. is used for packing.

Loose material, & Electrical & Electronics items shall be packed in corrugated box
and plastic bags with proper tagging and marking of handle with care in proper sizes
of wooden cases

All finished (or) machined (External C.S. Surfaces shall be protected against
corrosion with corrosion resisting coating, which is easily removable (Compound
shall be such that it will remain on the surface at temperature normally encountered
during shipping & storage).

All machined surfaces shall be protected from mechanical damage. All external
unfinished carbon steel surfaces shall be sand blasted & shall be coated with rust
preventive primer.

Flanged opening if any shall be covered with blank flanges sealed with blank gasket
of natural rubber or equivalent. Butt welded opening shall be closed with temporary
closing covers. Internal threads shall be protected with metal plug sealed with
Teflon tape (if applicable). External thread shall be protected with PVC sleeve.
Wooden cases shall be covered with HDPE cloth from inside wooden box and the
top. All the opening in COLTCS shall be closed properly by suitably covering to
prevent foreign material entering in COLTCS.

All fabricated wooden cases & crates conform to the requirement as per table given
below:

Gross Weight Board Thickness Batton / Rafter
[Kgs.] Thickness

2000 to 9000 Min. 30 mm Min. 35 mm

9000 to 18000 Min. 50 mm Min. 35 mm

All the equipment shall be protected for entire period of dispatch, storage and
erection against corrosion, incidental damage due to vermin, sunlight, rain, high
temperature, humid atmosphere, rough handling in transit and storage. All MS parts
which are not painted shall be provided with coating of grease.

Clay Desiccant or such other moisture absorbing material in small cotton bags shall
be placed and tied at various points on the equipment, wherever necessary.

15.3 Preservation
The equipment’s shall be stored under closed/open space in packed condition until

installation. The packages containing loose items are to be protected from extreme climatic

conditions.

15.4 Photographs
Bidder to take photographs of all parts like Ball separators, screen, pumps, piping, valves,

instruments, actuators, panel (inside & outside) and sent to engineering deptt along with all

inspection reports before final dispatch.
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1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:
a) Services and equipment as per “Electrical Scope between BHEL and Vendor™.

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

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

d) Electrical load requirement for COLTCS.

e) All equipment shall be suitable for the power supply fault levels and other climatic
conditions mentioned in the enclosed project information.

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

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

h) Motor shall meet the general technical requirements for motor.

i) Vendor to clearly indicate equipment locations and local routing lengths in their
cable listing furnished to BHEL.

j) Cable BOQ worked out based on routing of cable listing provided by the vendor
for “ both end equipment in vendor’s scope”shall be binding to the vendor with
+10 % margin to take care of slight variation in routing length & wastages.

2.0 EQUIPMENT & SERVICES TO BE PROVIDED BY PURCHASER FOR
ELECTRICAL & TERMINAL POINTS:

Refer “Electrical Scope between BHEL and Vendor”.
3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID

3.1 The electrical specification without any deviation from the technical/quality assurance
requirements stipulated shall be deemed to be complied by the bidder in case bidder
furnishes the overall compliance of package technical specification in the form of
compliance certificate/No deviation certificate.
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3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans,
type test certificates, technical literature, etc, is required during tender stage. Any such
submission even if made, shall not be considered as part of offer.

4.0 List of enclosures :

a) Electrical scope between BHEL & vendor (Annexure —I)
b) General technical requirements for LV motors.

¢) Datasheet A & C.

d) Quality plan for motors.

e) Electrical Load data format (Annexure —II)

f) BHEL cable listing format (Annexure —Il1)




STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS)

PACKAGES: COLTCS
SCOPE OF VENDOR: SUPPLY

PROJECT:
DETAILS SCOPE SCOPE E&C REMARKS
S.NO SUPPLY
1 415V MCC BHEL BHEL 240V AC (supply feeder)/415 V AC (3 PHASE 4 WIRE) supply shall
be provided by BHEL based on load data provided by vendor at
Starter cum control panel (if applicable) Vendor BHEL contract stage for all equipment supplied by vendor as part of contract.
Any other voltage level (AC/DC) required will be derived by the
vendor.
2 Local Push Button Station (for motors) BHEL BHEL Located near the motor.
3 Power cables, control cables and screened control 1. For 3.b) & c¢): Sizes of cables required shall be informed by vendor
cables for at contract stage (based on inputs provided by BHEL) in the form of
a) both end equipment in BHEL’s scope BHEL BHEL cable listing. Finalisation of cable sizes shall be done by BHEL.
b) both end equipment in vendor’s scope Vendor BHEL Vendor shall provide lugs & glands accordingly.
c) one end equipment in vendor’s scope BHEL BHEL 2. Cabling/ termination by BHEL.
4 Junction box for control & instrumentation cable Vendor BHEL Number of Junction Boxes shall be sufficient and positioned in the
field to minimize local cabling ( max 10-12 mtrs) and trunk cable.
5 Any special type of cable like compensating, co-axial, Vendor BHEL Refer scope/ C&l portion of specification for scope of fibre Optical
prefab, MICC, fibre optical etc. cables if used between PLC/ micro processor & DCS.
6 Cable trays, accessories & cable trays supporting BHEL BHEL
system
7 Cable glands and lugs for equipment supplied by Vendor BHEL 1. Double compression Ni-Cr plated brass cable glands
Vendor 2. Solder less crimping type heavy duty copper lugs for power &
control cables.
8 Conduit and conduit accessories for cabling between Vendor BHEL Conduits shall be medium duty, hot dip galvanised cold rolled mild
equipment supplied by vendor steel rigid conduit as per IS: 9537.
9 Lighting BHEL BHEL
10 Equipment grounding & lightning protection BHEL BHEL
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STANDARD ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR (FOR EPC PROJECTS)

PACKAGES: COLTCS
SCOPE OF VENDOR: SUPPLY

PROJECT:
DETAILS SCOPE SCOPE E&C REMARKS
S.NO SUPPLY
1" Below grade grounding BHEL BHEL
12 LT Motors with base plate and foundation hardware Vendor BHEL Makes shall be subject to customer/ BHEL approval at contract stage.
13 Mandatory spares Vendor - Vendor to quote as per specification.
14 Recommended O & M spares Vendor - As specified elsewhere in specification
15 Any other equipment/ material/ service required for Vendor BHEL
completeness of system based on system offered by
the vendor (to ensure trouble free and efficient
operation of the system).
16 a) Input cable schedules (Control & Screened Control Vendor Cable listing for Control and Instrumentation Cable in enclosed excel
Cables) format shall be submitted by vendor during detailed engineering stage.
b) Cable interconnection details for above Vendor
c) Cable block diagram Vendor
17 Equipment layout drawings Vendor - For preparation of cabling layout drawings by BHEL, vendor shall
furnish Electrical equipment layout drawings (both in print form as well
as in AUTOCAD) of the complete plant (including electrical area)
indicating location and identification of all equipment requiring cabling,
18 Electrical Equipment GA drawing Vendor - For necessary interface review.
NOTES:

1. Make of all electrical equipment/ items supplied shall be reputed make & shall be subject to approval of BHEL/customer after award of contract.
2. Al QPs shall be subject to approval of BHEL/customer after award of contract without any commercial implication.
3. Incase the requirement of Junction Box arises on account of Power Cable size mis-match due to vendor engineering at later stage, vendor shall supply the Junction

Box for suitable termination.

Page 2 of 2




1X660MW PANKI TPS

GENERAL TECHNICAL REQUIREMENTS
FOR LV MOTORS

REV NO.: 0
10/05/2019

SL.

NO.

PARAMETERS

PROJECT:- 1X660 MW UPRVUNL PANKI TPS EXT.

CODE ANS STANDARDS

Motors shall comply with the

latest revisions of all relevant standards of BIS (I1S-325, 1S-900, 1S-996,
IS-1231, 1S-1885, 1S-2148, 1S-2223, 1S-2253, 1S-2254, 1S-2848, 1S-3202,
IS-4029, 1S-4691, 1S-4722, IS-4728, 1S-4889, 1S-6362, IS-7816, 1S-8223,
IS-8789 , 1S: 12615, 1S:3177 and IEC : 60034 3® Induction motor)

SERVICE CONDITIONS

Climate is tropical, conducive to fungus growth, Heavily dusty and highly polluted
envirnment.

TYPE AND RATING

Squirrel cage induction motor suitable for direct-on-line starting. Continuous duty LT
motors upto 160 KW Output rating (at 50 deg. C ambient temperature), shall be Efficiency
class-1E3, conforming to IS 12615, or IEC:60034-30.Crane duty motors shall be slip ring/
squirrel cage Induction motor as per the requirement.

EFFICIENCY CLASS

IE3

RUNNING REQUIREMENT]

a) Motor shall be capable of running satisfactorily at seventy five (75) percent

nominal voltage for five (5) minutes.

b) Motor, when running at full load, shall not stall when voltage drops down to

seventy (70) percent nominal voltage for one (1) minute.

c) The motors shall also be capable of running up again after voltage collapse to about 40%
for approximate duration of 0.5 sec. Subsequent rise in voltage to 70% and further to 80%
and 100%, the total duration not exceeding 20 sec.

STARTING CURRENT

a) Motor shall be capable of starting and accelerating to full speed at full load

at eighty (80)percent nominal voltage at motor terminals.

b) Cold Start: Under specified voltage variations two (2) starts in quick succession and third
start five (5) minutes thereafter, all with full load of driven equipment. No additional start
will be made till lapse of further thirty (30) minutes.

c) Hot Start: Under specified voltage variations, one (1) immediate and two (2) fifteen (15)
minutes interval starts all with full load of driven equipment. No additional start will be
made till lapse of further thirty (30) minutes

d) Motor shall also be suitable for three (3) equally spread starts per hour when

the motor is under normal service condition.

e) Motor Starting current shall be as per IS 12615/IEC60034

LOCKED ROTOR
WITHSTAND TIME

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

(a) Below 110KW : 10.0

(b) From 110 KW & upto 200 KW : 9.0

ENCLOSURE

a) Outdoor Motors IP 55 (Additional canopy to be provided) Indoor Motors IP 55.

IP-55 degree of protection shall be achieved without application of any compound, putty
etc.

b) Motor located in hazardous area (if applicable) shall have flameproof enclosure
conforming to Group IIC (or Group-I, Div-Il as per NEC or Class-1, Gr-B, Div-Il as per
NEMA/IEC60034) for plant area.
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SL.

NO.

PARAMETERS

PROJECT:- 1X660 MW UPRVUNL PANKI TPS EXT.

COOLING

Method of cooling shall be IC 411 (TEFC), IC511 (TETV) or IC 611 (CACA).

10

WINDING AND
INSULATION

a) Winding shall be Non-hygroscopic, oil resistant, flame resistant

b) Thermal class 155 (F) insulation, temperature rise limited to class-B

c) The winding insulation process shall be total Vacuum Presure Impregnated i.e resin pour
method.

d) The lightning Impulse & interturn insulation surge withstand level shall be as per IEC-
60034 part-15

11

TROPICAL PROTECTION

a) Motors above 30 KW shall be provided with one (1) or two (2) space heaters suitable for
240V, 50 Hertz single phase AC supply and of adequate capacity to maintain motor internal
temperature above dew point to prevent moisture condensation or deterioration of
insulation during shut down. Heaters shall be mounted inside the motor in accessible
locations so that their removal and replacement is simple.

b) Motors upto 30 kW shall have stator windings suitable for connections

to 24V, 50 Hz AC supply for space heating. The terminals of space heaters shall be brought
out to a separate totally enclosed dust proof and weatherproof terminal box

12

BEARINGS

a) Greased ball, roller and/or sleeve bearing shall be rated for minimum standard life of
20,000 hours taking bearing and driven equipment loads into account. Loss of grease shall
be scarce and it shall not creep along shaft into motor housing. Bearing shall be effectively
sealed against dust ingress and shall be pressure grease gun lubricated.

b) If the bearings are oil lubricated, a drain plug shall be provided for draining residual oil
and oil level gauge shall be provided to show precisely oil level required under standstill and
running conditions. Bearing lubricating system shall be such that no external forced oil or
water is necessary to maintain required oil supply to keep bearing temperature within
design limits.

c) When pressure oiling is required for horizontal motors, bearings shall be sleeve type
arranged for pressure oiling supplied from lubrication system of driven machine, with ring
oiling for starting and emergency duty. Ring oiling system shall be adequate for starting and
continuous operation of motor for at least half an hour, without pressure oiling system in
operation. Oil sight flow gauges shall be provided to indicate oil flow through each bearing.
d) Lubricants shall be selected for prolonged storage and normal use of motors in tropical
climate and shall contain corrosion and oxidation inhibitors. Greases shall have suitable
bleeding characteristics to minimize setling. The selected lubricants shall be indigenously
available.

e) Sleeve bearings for use with motors having flexible coupling with limited end

play, shall have adequate axial end play to prevent transmission of thrust from driven
equipment to motor bearings.

f) Large motors shall preferably have spherically seated babitted, ring forced, feed
lubricated, water-cooled bearings. If anti-friction bearings are provided, these shall be roller
bearings rated for a minimum standard life of 30000 hours taking all bearing and driven
equipment loads into account.
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SL.

NO. PARAMETERS PROJECT:- 1X660 MW UPRVUNL PANKI TPS EXT.
a) Terminal boxes shall be weatherproof and water-tight confirming to minimum IP-55
degree of protection with removable front cover for making connections. IP-55 degree of
protection shall be achieved without application of compound
b) Motors shall be provided with separate terminal boxes for main & space heaters. When it
is not possible to provide LT motors with separate terminal box for space heater terminals,
space heater terminals shall be adequately segregated from the main terminals in the single
box.
c) Suitable non-magnetic material construction shall be adopted for terminal boxes where
single core cables are to be terminated.
d) The terminal boxes shall be complete with cable glands and termination
accessories as required.

13 | MOTOR TERMINAL BOX | e) Main terminal box shall be capable of being turned through 360 degrees in steps of 90
degrees.

f) The terminal boxes shall be capable of withstanding Min. fault level of 50 KA for atleast
0.25 seconds at the terminals.
Cable for main terminal shall be:
1. Stranded aluminium conductor, XLPE insulated, PVC sheathed, Gl wire / strip armoured
(for 3 core), FRLS PVC outer sheath, 1100V grade, heavy-duty cables.
2. Stranded aluminium conductor, XLPE insulated, hard drawn aluminium wire/ strip
armoured (for single core) FRLS PVC outer sheath, 1100V grade, heavy duty cable.
SPACE HEATER cables shall be: Two point five (2.5) mm2, two (2) core copper conductor
PVCinsulated, armoured and FRLS PVC outer sheath heavy duty 1100 V grade cable.
a) Minimum inter-phase and phase-earth air clearances for LT motors with lugs installed
shall be as follows:

MINIMUM PHASE TO UP to 110 KW 10mm

14 PHASE & PHASE TO Above 110 KW and upto 150 KW 12.5mm

EARTH CLEARANCE FOR |Above 150 KW 19mm

415V b) Each terminal end shall be furnished with bimetallic washers, spring washers, nuts and
crimp type aluminium (preferably tinned) lugs suitable for cables of sizes as specified.
a) Two (2) grounding terminals one (1) on either side at the bottom suitable for connecting
mild steel/GI flat/Gl wire grounding conductor.

15 |GROUNDING b) At each earthing point, two (2) drilled and tapped holes with hexagonal head bolts, plain
washers, spring washers and tinned lugs (for motors upto 5.5 KW) for size of conductor
specified shall be provided

GROUNDING
CONDUCTORS Shall be finalsied during deatil engineering
16 |RATING PLATE
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NO.

PARAMETERS

PROJECT:- 1X660 MW UPRVUNL PANKI TPS EXT.

17

DRAIN PLUG

18

LIFTING PROVISIONS

Motors shall be provided with eyebolts, lugs or other means to facilitate safe lifting.

19

PAINTING

a) Motor shall have glossy, light grey finish No. 631 as per IS: 5

b) All sharp edges and scales shall be removed from the surface, which shall then be
thoroughly degreased, de-rusted and given two (2) coats of primer and two (2) coats of
finish paint. It is preferred that a phosphate coat is given to motor prior to application of
primer coat. Motors for water treatment plant shall have Zinc Chromate base with acid
resistant Epilex 4 paint.

20

TESTS

LT Motors supplied shall be of type tested design. During detailed engineering vendor to
submit, type tests reports for the test conducted (as listed below) on the equipment similar
to those proposed to be supplied under this contract carried out at an independent
laboratory or should have been witnessed by a client within last five years from the date of
bid opening.

However if the contractor is not able to submit report as mentioned above, vendor shall
conduct all such tests under this contract at no additional cost to BHEL either at third party
lab or in presence of customer representative and submit the reports for approval.

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

i) Measurement of resistance of windings of stator and wound rotor.

ii) No load test at rated voltage to determine input current power and
speed.

iii) Open circuit voltage ratio of wound rotor motors ( in case of Slip ring
motors)

iv) Full load test to determine efficiency power factor and slip .

v) Temperature rise test.

vi) Momentary excess torque test.

vii) High voltage test.

viii) Test for vibration severity of motor.

ix) Test for noise levels of motor

x) Test for degree of protection and

xi) Over speed test.

xii) Type test reports for motors located in fuel oil area having flame proof
enclosures as per 1S 2148 / IEC 60079-1

All acceptance and routine tests as per the specification and relevant
standards shall be carried out. Charges for these shall be deemed to be
included in the equipment price.
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a) Motor Data Sheet.
b) Certified binding dimension drawing of motor complete with all accessories and fittings
specifically showing terminal boxes, terminal spacing and sizes, earthing connections and
sizes thereof, mounting details, lifting lugs, final foundation loads and dimensions with
tolerances of centering spigot (where needed), shaft extension and key.
c) Following characteristics curves:
i. Torque-speed curves for motor at eighty (80), hundred (100) and hundred ten (110)
percent rated voltage as well as torque-speed curve for driven equipment.

DRAWINGS TO BE ii. Current-speed curves at eight (80), hundred (100) and hundred ten (110) percent rated

21 |SUBMITTED AFTER voltage

AWARD OF CONTRACT [iii. Current-time curves at eighty (80), hundred (100) and hundred ten (110) percent rated
voltage.
iv. Thermal withstand curves for hot and cold at eighty (80), hundred (100) and hundred
ten (110) percent rated voltage, Efficiency, power factor, current and speed versus power
output curves.
v. Speed-time curves at eight (80), hundred (100) and hundred ten (110) percent rated
voltage.
vi. Negative phase sequence current withstand characteristics

MINIMUM STARTING

22 80% of rated voltage
VOLTAGE FOR MOTOR
SHORT TIME RATING FOR| The terminal boxes shall be capable of withstanding at the terminals the system fault level
23 | TERMINAL BOXEX of 50 KA without rupture for a duration of atleast 0.25 sec.
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DATA SHEET of LV motor

SL NO. DESCRIPTION
1X660 MW UPRVUNL PANKI TPS EXT.
A General
1 Manufacturer & country of origin DURING DETAILED ENGINEERING
2 Motor type SQUIREL CAGE INDUCTION MOTOR
3 Efficiency class IE3
4 Type of starting DOL
5 Maximum acceptable kW rating of LV motor |200
6 Rating up to which Single phase motors
permitted.
7 Installation (Indoors/ Outdoors) indoor/outdoor
. IP55 WITH CANOPY FOR OUTDOOR
8 Degree Of Protection
IPS5 FOR INDOOR
Name of the equipment driven by motor &
9 . DURING DETAILED ENGINEERING
Quantity
Maximum Power requirement of driven
10 . DURING DETAILED ENGINEERING
equipment
11 Rated speed of Driven Equipment As per system requirement
12 Design ambient temperature (Degree Celcius) | 50 deg C
B Design and Performance Data
1 Frame size & type designation DURING DETAILED ENGINEERING
2 Type of duty AS PER REQUIREMENT
3 Rated Voltage 240/415V
4 Rated Frequency 50 Hz
5 System fault level at rated voltage 50kA for 1 sec
6 LV System grounding solidly grounded
7 Permissible variation for
a|Voltage +/-10%
b | Frequency +/-5%
¢ | Combined voltage & frequency 10%
Rated output at design ambient temp (by .
8 ) as per requirement
resistance method)
9 Synchronous speed & Rated slip as per requirement
10 Minimum permissible starting voltage 80% of rated voltage
11 TYPE OF STARTER PROVIDED IN MCC As per system requirement
12 Starting time in sec with mechanism coupled

Q

At rated voltage

T

At min starting voltage

As per system requirement




Locked rotor current as percentage of FLC

The ratio of locked rotor KVA at rated voltage to rated KW shall not
exceed

13 . . the following (without any further tolerance)
(including IS tolerance)
(a) Below 110KW : 10.0
(b) From 110 KW & upto 200 KW : 9.0
14 Torque
Starting
a) Accelerating torque at any speed with the lowest permissible
starting voltage shall be at least 10% motor full load torque.
B) Pull out torque at rated voltage shall not be less than 205% of full
load torque. It shall be 275% for crane duty motors.
Maximum

Permissible temp rise at rated output over

15 . Thermal class 155 (F) insulation, temperature rise limited to class-B.
ambient temp & method

16 Noise level in (dB) 85(dB)at1 M

17 Amplitude of vibration As per 1S-12075/1EC-60034-14

18 Efficiency & P.F. at rated voltage & frequency

At 100% load

At 75% load

Efficiency as per IS 12615, IEC: 60034-30 (Latest revision), P.F. as per
requirement.

At starting

Efficiency as per IS 12615, IEC: 60034-30 (Latest revision), P.F in line
with starting requirement as per relevant standard.

Constructional Features

Method of connection of motor driven

1 . As per system requirement
equipment
2 Applicable Standard as per relevant standard
IP55 WITH CANOPY FOR OUTDOOR
3 DOP of Enclosure
IP55 FOR INDOOR
4 |Method of cooling IC 411 (TEFC), IC 511 (TETV) or IC 611 (CACA).
. . All motors shall have class F insulation but limited to class B
5 Class of insulation .
temperature rise
6 Main terminal box

Type

Refer Specific technical requirement for motors

Power Cable details (Conductor, size,
armour/unarmour)

1.1 kV XLPE armour cable, size shall be provided during detailed
engineering

Cable Gland & lugs details (Size, type &
material)

Permissible Fault level ( kArms & duration in
sec)

Degree of Protection

Refer Specific technical requirement for motors

Earth Conductor Size & Material

Refer Specific technical requirement for motors




Space heater details (30KW & ABOVE)

8 Refer Specific technical requirement for motors
(Voltage & watts)
9 Flame proof motor details (if applicable)
a|Enclosure
b | suitability for hazardous area During detailed engineering
i|ZoneO/1/1I
ii|Group 1A / 1IB / 1IC
c | Degree of Protection
9 No. of Stator winding As per system requirement
10 Winding connection As per system requirement
11 Kind of rotor winding As per system requirement
12 Kind of bearings Refer Specific technical requirement for motors
13 Direction of rotation when viewed from NDE | Motor shall be bi-directional
Glossy light grey finish no 631 of IS 5, for details refer Specific
14 Paint Shade & type y ghte .y P
technical requirement for motors
15 Net weight of motor DURING DETAILED ENGINEERING
Outli ting d ing No (Tob
16 |Cutline mounting drawing No (To be DURING DETAILED ENGINEERING
enclosed as annexure)
Characteristic curves/ drawings
1 (To be enclosed for motors of rating >55KW)
2__{Torque speed characteristic _ DURING DETAILED ENGINEERING
3 Thermal withstand characteristic
4 Current vs time
5 Speed vs time

Tests on motors

As applicable (As per QAP/For Project specific requirement if any refer
Specific technical requirement for motors)
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1X660MW PANKI TPS EXTN.

SPECIFIC TECHNICAL REQUIREMENTS (C&l)
CONDENSER ON LOAD TUBE CLEANING SYSTEM

Specific Technical Requirements (C&l):

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

The Contractor shall provide Starter cum control panel (Switchgear
panel) and complete Instrumentation for control, monitoring and
operation of entire package. The requirements given are to be read in
conjunction with detailed Technical specification. Further in case of any
discrepancy in the requirement within the same section noted by the
bidder in the specification, the same will be brought to the notice of BHEL
in the form of pre bid clarification. In absence of any pre bid clarification,
the more stringent requirement as per interpretation of customer shall
prevail without any commercial and time implication.

Bidder shall provide starter panel for local start/ stop monitoring of
auxiliaries and equipment along with status indications and alarms as
per requirement. The requirement shall be decided during detailed
engineering.

Local push buttons in the field shall be in Vendor’s scope.

The make/model of various instruments/items/systems shall be subject
to approval of owner/purchaser during detailed engineering stage. No
commercial/ time implication in this regard shall be acceptable. In case
of any conflict or repetition of clauses in the specification, the more
stringent requirements among them are to be complied with.

All KKS tag nos. shall have prefix 10.

Bidder to supply all the instruments (PT, LT, DPG, LG and DPS etc.)
required for the package along with necessary fittings, accessories and
valve manifold etc. All instruments shall be provided with durable
epoxy coating for housing and all exposed surfaces of the instruments.
Instrument Installation along with hardware shall be in bidder scope.
Double root valves shall be provided where pressure is above 40
Kg/cm2.

Bidder shall provide Cable Schedule in BHEL excel format which shall
be provided during detailed engineering. Also, Cable Interconnections
for Complete System shall be in Bidders’ scope. DCS side details for
hardwired signals shall be furnished by BHEL during detailed
engineering.

The quantity of instruments for the system shall be as per tender P &ID
wherever provided of the respective system as a minimum, for bidding




1X660MW PANKI TPS EXTN.

SPECIFIC TECHNICAL REQUIREMENTS (C&l)
CONDENSER ON LOAD TUBE CLEANING SYSTEM

9.0

10.0

11.0

12.0

13.0

14.0

15.0

purpose. However, Bidder shall also include in his proposal all the
instruments and devices that are needed for the completeness of the
plant auxiliary system/ equipment supplied by the bidder, even if the
same is not specifically appearing in the P & ID. During detail
engineering if any additional instruments & items are required for safe
& reliable operation of plant, bidder shall supply the same without any
price implication. Instrument installation and required accessories shall
be in bidder’s scope.

Redundancy of sensors shall be provided, irrespective of
instrumentation shown in the PID, by bidder as per sheet attached
in the specification. (ANNEXURE 1)

All transmitters shall be smart type and shall have 4-20mA DC signal
with superimposed digital communication (HART). Each Temperature
element shall be complemented with temperature transmitters,
compensating cable, JB/rack & other erection hardware. All
transmitters shall be fitted with a local analog/digital indicator
displaying appropriate physical units which may be read clearly from
an easily accessible position.

Use of process actuated switches shall be avoided unless
Unavoidable.

All instruments and control elements shall be terminated on JB/LCP in
field and both instrument and JB/LCP are in bidder scope. Number of
Junction Boxes shall be sufficient and positioned in the field to minimize
local cabling (max 12-15 mtrs) and trunk cable.

For cable scope refer to electrical scope between BHEL and vendor
defined in electrical specification.

Electrical Actuators with integral starter shall be provided for all on/off
and inching type valves along with necessary interface units for linking
to corresponding Control System as applicable, typical Hook-up diagram
of drives is included for reference.

Instrument installation and accessories required for the same shall be in
Bidder's scope and shall be submitted after award of contract. However,
any instrument/ analyser installation not covered in the same shall be
subject to customer and BHEL approval during detailed engineering.




1X660MW PANKI TPS EXTN.

SPECIFIC TECHNICAL REQUIREMENTS (C&l)
CONDENSER ON LOAD TUBE CLEANING SYSTEM

16.0

17.0

18.0

19.0

20.0

21.0

22.0

23.0

24.0

25.0

26.0

27.0

28.0

All Temperature sensors shall be Duplex type and temperature
transmitter shall be provided for all temperature measurement
applications.

Bidder to provide temperature transmitter, JB/Rack & other erection
hardware.

Bidder to furnish electrical load/UPS load data during detailed
engineering.

Local control panel if any required for operation shall be in bidder scope.

The solenoid operated valves/Dampers/Gate shall have a limit switch for
open/close feedback. Solenoid Valve shall be rated for 24V DC only.

All field instruments enclosure shall be IP65 local panel/cabinet
enclosure shall be IP 55, unless otherwise specified.

All the outdoor field instruments such as analysers/transmitters/meters
etc. shall be provided with suitable Free standing cabinet(s)/panel/rack
so that the equipments are protected against rain/ sunlight etc.

The junction boxes/LIEs for termination of instruments are in bidder’'s
scope.

Provision for separate Terminal block/wiring diagram for power and
control blocks of control panel to be ensured.

All Instruments must have separate tapping lines. Sharing of the same
tapping pipe for redundant instruments or various different instruments
is not acceptable.

As a general rule, measuring points and measuring equipment for
critical protection shall be separate from and not combined with
measuring equipment for the automatic control equipment.

Electronic instruments shall not be located close to hot lines, vessels
or other hot equipment. Ambient temperatures exceeding 80 °C shall
not result in calibration difficulties or rapid deterioration of electronic
components.

The junction boxes/LIEs/LIRs for termination of instruments/actuator
limit switches etc. are in bidder’s scope.
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SPECIFIC TECHNICAL REQUIREMENTS (C&l)
CONDENSER ON LOAD TUBE CLEANING SYSTEM

29.0

30.0

31.0

32.0

33.0

34.0

35.0

36.0

37.0

38.0

All the instruments/equipment/electrical items shall be provided &
designed with maximum star rating in line with energy conservation
policies as per latest international standards at the time of supply.

DP instruments with minimum Capillary length of 15m is to be
supplied.

Bidder to note that all the transmitters/instruments supplied by Bidder
shall be rack mounted. The racks shall be preassembled and provided
by Bidder. Also no Instruments/ analysers & JBs/Racks should be
protruding on the walkway.

All field instruments shall be terminated on Junction box/Local control
panel in field. All the instruments along with necessary fittings,
accessories and valve manifold etc., erection hardware including
racks, junction boxes, canopies, structural steel, LIE, LIR etc.as
required shall be in vendor's scope of supply.

240 V AC (supply feeder)/415 V, 3 phase, 4 wire AC supply shall be
provided by BHEL based on the load data provided by the bidder at
contract stage for all equipment supplied by the bidder as part of
contract. Any other voltage level (AC/DC) required will be derived by
the bidder. Bidder to include necessary power distribution board in his
scope and all necessary hardware/software for the same shall be in
bidder’s scope.

Power supply derived for Transmitters, contact interrogation, interposing
relay and solenoid shall generally be ungrounded 24V D.C only.

MOVs (Motorised Valves) shall be integral type, if applicable.

Mandatory spares have to be supplied by bidder as mentioned in the
specification.

The scope of cable shall be referred in Electrical scope split sheet in
Electrical portion of the specification.

Interface of control panel, field instruments, actuators etc. with DCS
based control system shall be as per Drive Control Philosophy
enclosed in Section-D.
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SPECIFIC TECHNICAL REQUIREMENTS (C&l)
CONDENSER ON LOAD TUBE CLEANING SYSTEM

39.0

40.0

41.0

42.0

43.0

44.0

45.0

46.0

47.0

48.0

49.0

50.0

Bidder to provide erection hardware including junction boxes, canopies,
structural steel as required.

Bidder to perform tests of C&l items/instruments/systems as per quality
plans/type test attached in the specification.

Every panel-mounted instrument, requiring power supply, shall be
provided with a pair of easily replaceable glass cartridge fuses of
suitable rating. Every instrument shall be provided with a grounding
terminal and shall be suitably connected to the panel grounding bus.

Each valve/instrument shall be fitted with a stainless steel or aluminum
nameplate indicating the valve/instrument service and reference number
in accordance with the approved equipment coding system.

Provision for separate Terminal block/wiring diagram for power and
control blocks of control panel to be ensured.

The make of all the items shall be from approved sub-vendor list.

The design, manufacture, inspection, testing, site calibration and
installation of all C&l equipment and systems covered under this
specification shall conform to the latest editions of applicable codes and
standards eg. ANSI, ASME, IEEE, ISO, IEC, IGCI, AWS, NFPA, AISC,
IGS, SAMA, UBC, UL, NESC, NEMA, ISA, DIN, VDE, IS etc.

The specifications for instruments mentioned in the specification are
minimum requirements. Datasheets of instrument shall be subject to
customer/owner approval.

All approval/Inspection are to be carried out by Owner or owner
appointed agency only.

Drawings/Documents and data to be furnished after award of the
contract shall be in line with MDL furnished elsewhere in the
specification.

Mandatory spare list as per ‘List of mandatory spares’ attached
elsewhere in the specification is in vendor’s scope.

Editable & pdf copy of Drawings/Documents and data to be furnished
after award of the contract:

e GA & wiring diagram of local panel.

e Local control panel & instruments data sheet.




1X660MW PANKI TPS EXTN.

SPECIFIC TECHNICAL REQUIREMENTS (C&l)
CONDENSER ON LOAD TUBE CLEANING SYSTEM

e Any other document decided during detailed engineering.

Note:-

1. All equipment items shall be of latest design with proven on track record from
reputed experienced manufacturers of specified type and range of equipment.
The make/model of various instruments/items/systems and instrument sub-vendor
shall be subject to approval of BHEL/Customer during detailed engineering stage.

2. The above given scope is indicative & minimum. Any item/ equipment not
indicated above however required for the completeness of the system is to be
supplied by bidder without any technical, commercial and delivery implication to
BHEL.

3. Documents of C&l System shall be submitted to end user/owner for approval
during detail engineering. Changes, if any, shall be accommodated by the bidder
without any price/time implication.

4. Uniformity of make and type of instruments and control components shall be
followed throughout for rationalization of spares’ inventory, except for certain
proprietary items where this requirement cannot be met.

5. In case of any discrepancy in Section-C and Section-D of the specification,
Section-C shall prevail.
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ANNEXURE -1

Redundancy requirements

i Triple Redundancy
Triple Sensing device shall be provided for following applications:-

a.For Binary and analog inputs required for protection of
boiler , turbine and major auxiliaries of main plant whose non-
availability may result in 50% loss of unit availability and loss of
generation.

b.Binary and analog inputs, which are, required for protection of more
than one equipment as well as protection signals for important
auxiliaries and HT Drives of main plant (fed by a supply feeder
of ratings 3.3 kV onwards)/MDBP/TDBFP etc.,

c.Separate triple sensors for Instruments required for auto starting of
HT driven pumps or HT driven pump tripping due to very low level
of water & discharge pressure very low.

d.For binary and analog inputs which are also required for protection in
addition to CLCS. The same shall include but not limited to the
critical measurement used for following CLCS :-
Furnace draft, main steam and reheat steam temperatures, feed-
water flow, throttle pressure, turbine first stage pressure, separator
level, LPH and HPH level, deaerator level, hotwell level, CEP
minimum recirculation, BFP minimum recirculation etc.

e.For lube oil protection of all the HT drives, 2 out of 3 logics and
necessary pressure transmitters for lube oil pressure shall be
provided by bidder accordingly. However for bearing / winding
temperature of HT motor, refer Electrical subsections, Vol. IV.

f. Left and right side shall be treated as individual path / individual
parameter, and each side/path shall have own triple redundancy
accordingly.

ii Dual Redundancy
Dual Sensing device shall be provided for following applications:

a. For binary and analog inputs required for all other closed loop
control system (CLCS), protection and interlock conditions purpose
of other equipments.

b. For Instruments required for auto starting of LT driven pumps or LT
driven pump tripping due to very low level of water/discharge
pressure very low.

c. Dual redundant position transmitters shall be provided for Steam
Admission Valves i.e. (Emergency Stop & Control Valves, Reheat
Stop Valves & Control valves), Extraction steam QCNRV, CRH NRV.

d.For instruments required for Heat rate measurements & PADO
calculations.

iii. For binary and analog inputs used for alarm and monitoring only,
single sensor criteria shall be applicable.

1 x 660 MW - Panki Thermal Power Station
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FORM NO. PEM-6666-0

SPECIFICATION NO.:
SPECIFICATION VOLUME B
FOR SECTION D
HHH MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 26.02.18
SHEET 1 OF 4

Data Sheet A & B

DATA SHEET-A

DATA SHEET-B

(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)

* PROJECT

1 x 6600 MW PANKI Thermal Power Project

OFFER REFERENCE

* TAG NO. SERVICE

*DUTY

[0 ON/OFF O INCHING |

* LINE SIZE (inlet/outlet): MATERIAL

*VALVE TYPE

O GLOBE O GATE O REG. GLOBE
O BUTTERFLY

GENERAL* * OPENING / CLOSING TIME

* WORKING PRESSURE

AMBIENT CONDITION

SHALL BE SUITABLE FOR CONTINUOUS OPERATION UNDER AN
AMBIENT TEMP. OF -20 to70 DEG C AND RELATIVE HUMIDITY OF
0-95%

VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF,DUST TIGHT SUITABLE

FOR OUTDOOR USE WITHOUT CANOPY, NEMAG/IP:68

MECHANICAL POSITION INDICATOR

TO BE PROVIDED FOR 0-100% TRAVEL

BEARINGS

DOUBLE SHIELDED, GREASE LUBRICATED ANTI-FRICTION.

GEAR TRAIN FOR
CONSTRUCTION | [MIT SWITCH/TORQUE SWITCH
AND SIZING OPERATION

METAL (NOT FIBRE GEARS). SELF-LOCKING TO PREVENT DRIFT
UNDER TORQUE SWITCH SPRING PRESSURE WHEN MOTOR IS
DE-ENERGIZED.

SIZING

OPEN/CLOSE AT RATED SPEED AGAINST DESIGNED
DIFFERENTIAL PRESSURE AT 90% OF RATED VOLTAGE. FOR
ISOLATING SERVICE THREE SUCCESSIVE OPEN-CLOSE
OPERATIONS OR 15 MINS. WHICHEVER IS HIGHER. FOR
REGULATING SERVICE - 150 STARTS/HR MINIMUM OR
REQUIRED CYCLES WHICHEVER IS HIGHER..

* REQUIRED

M YES O NO

HANDWHEEL * ORIENTATION

0O TOP MOUNTED O SIDE MOUNTED

*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.

ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
l(\:l(ev'l')OR MAKE / MODEL / TYPE / RATING BIDDER TO SPECIFY

@ MOTOR TYPE

SQUIRREL CAGE INDUCTION MOTOR, STARTING CURRENT
LIMITED TO SIX TIMES THE RATED CURRENT-INCLUSIVE OF L.S.
TOLERANCE

ACTUATOR APPLICABLE WIRING

B ENCLOSED (BIDDER TO CONFIRM)
A: 0 DRG. NO. 3-V-MISC-24227 R0O0O
B: ODRG. NO. 3-V-MISC-24550 R00O
C: B DRG. NO. 3-V-MISC-24283 R00

ELECTRIC DIAGRAM D: 0 DRG. NO. 4-V-MISC-00271 R11
ACTUATOR E: O For Thyristor based Integral starter, Bidder/Vendor to furnish
wiring diagram
COLOUR SHADE B RAL 7032
PAINT TYPE (## Refer Notes) [0 ENAMEL B EPOXY O
SHAFT RPM BIDDER TO SPECIFY
OLR SET VALUE BIDDER TO SPECIFY

@ STARTING / FULL LOAD CURRENT

BIDDER TO SPECIFY

NO. OF REV FOR FULL TRAVEL

BIDDER TO SPECIFY

@ PWR SUPP TO MTR / STARTER

415V +/- 10%, 3 Phase, 3 Wire 50HZ +/-5%

@ CONTROL VOLTAGE REQUIREMENT

TO BE DERIVED FROM THE POWER SUPPLY TO THE STARTER
0230vVE110V
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FOR

MOTORISED VALVE ACTUATOR

SPECIFICATION NO.:
VOLUME B

SECTION D

REV. NO. 00 DATE: 26.02.18
SHEET 2 OF 4

Data Sheet A & B

DATA SHEET-A

(TO BE FILLED BY PURCHASER)

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

@ ENCLOSURE CLASS OF MOTOR

OIpP67 [OFLAME PROOF

@ INSULATION CLASS

CLASS-F TEMP. RISE LIMITED TO CLASS-B

@ WINDING TEMP PROTECTION

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

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

a) SERIAL LINK INTERFACE

OO INTEGRAL O FIELD MOUNTED

b) SERIAL LINK PROTOCOL

[0 FOUNDATION FIELD-BUS O PROFI-BUS
O DEVICE NET [ O

c) SERIAL LINK MEDIA

O TWISTED PAIR Cu-CBL [0 CO-AXIAL Cu-CBL

0 OFC
d) HAND HELD PROGRAMMER O REQUIRED 0 NOT REQUIRED
) TYPE OF HAND HELD
INTEGRAL PROGRAMMER OBLUETOOTH O INFRARED [..............
STARTER f) MASTER STATION O REQUIRED 0 NOT REQUIRED
g) MASTER STN INTRFACE WITH DCS O MODBUS O TCP/IP
h) DETAILS OF SPECIAL CABLE 0 ENCLOSED 0 NOT REQUIRED
STEP DOWN CONT. TRANSFORMER B REQUIRED
OPEN-STOP-CLOSE PB(running open/close
LED) THREE POSITION SELECTOR W REQUIRED O NOT REQUIRED
SWITCH
INDICATING LAMPS WREQUIRED 0 NOT REQUIRED
LOCAL-OFF- REMOTE S/S(THREE
POSITION SELECTOR SWITCH) BREQUIRED LI NOT REQUIRED
STATUS CONTACTS FOR MONITORING W REQUIRED 0 NOT REQUIRED
REQUIRED (MOTOR THERMOSTAT TRIPO/L RELAY OPERATED,
INTEGRAL STARTER DISTURBED SIGNAL | CONT. /POWER SUPPLY FAILED, S/S IN LOCAL/OFF MODE,
TORQUE SWITCH OPEN/CLOSE CUT OFF/STOP PB OPTD.)
TYPE OF ISOLATING DEVICE CINTERPOSING RELAY EWOPTO COUPLER
O EITHER
INTERPOSING QUANTITY M 2 NOs. 0 3 NOs.
RELAY/OPTO
COUPLER DRIVING VOLTAGE W 20.5 - 24V DC O vV DC
(Applicable for DRIVING CURRENT W 125mA MAX O mA MAX
integral Starter) B>1920n 5Kk oh
onhms - onms
LOAD RESISTANCE =14 e ohms
MFR & MODEL NO. BIDDER TO SPECIFY
TORQUE
SWITCH OPEN / CLOSE 01 No. M2Nos. / [J1No. M2Nos
(Not Applicable 2NO + 2
CONTACT TYPE
for Smart NC
Actuator) RATING 5A 250V AC AND 0.5A 220V DC
1(\J$$tRefer CALIBRATED KNOBS(OPEN&CLOSE TS) REQUIRED FOR SETTING DESIRED TORQUE
otes
) ACCURACY +3% OF SET VALUE
LIMIT SWITCH MFR & MODEL NO. BIDDER TO SPECIFY
(Not Applicable 1 No
OPEN : INT : CLOSE M2 Nos. 2 nos(adj ’
for Smart (ad)) MW2Nos.
Actuator) ($$ CONTACT TYPE 2NO + 2NC
Refer Notes) RATING (AC / DC) 5A 250V AC AND 0.5A 220V DC
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REV. NO. 00 DATE: 26.02.18
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Data Sheet A & B

DATA SHEET-A
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POSITION TRANSMITTER (For inching
duty & other specific applications)

REQUIRED for regulating/inching duty only.

MFR & MODEL NO.

BIDDER TO SPECIFY

[0 ELECTRONIC (2 WIRE) R/ CONVERTER

POSITION TYPE ) .
TRANSMITTER B ELECTRONIC (2 WIRE) contactless inductive type
SUPPLY W 24V DC O,
OUTPUT W 4-20mA
ACCURACY +1%FS
@SPACE HEATER REQUIRED
SPACE @ POWER SUPPLY (NON INTEGRAL) 230V AC,1 PH.,50 Hz
HEATER @ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY
@ RATING
ACTUATOR/MOTOR TERMINAL BOX REQUIRED
ENCL CLASS ACTUATOR/MOTOR T.B. @MW IP 68 @0 NEMA6
TERMINAL
BOX @ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(9 PIN) W REQUIRED 0 NOT REQUIREDL]
(FOR COMMD, LS/TS FEED BACK, PoT) W 2 NOS. [
@ POWER CABLE GLAND (] = S—
@ SPACE HEATER CABLE GLAND ({74 =T —

CABLE GLANDS

OTHER CONTROL CABLE GLANDS-1

[ 1No. for BFV of CW PUMP(Cable size 2Px1.5mm2)

OTHER CONTROL CABLE GLANDS-2

1 no suitable for 8P X 0.5 sq mm
Additional 1 no suitable for 2P X 0.5 sq mm(inching
duty only)
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SPECIFICATION NO.:
SPECIFICATION VOLUME B
FOR SECTION D
HHE MOTORISED VALVE ACTUATOR
REV. NO. 00 DATE: 26.02.18
SHEET 4 OF 4

Data Sheet A & B

DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
TOTAL WEIGHT (ACTUATOR +
WEIGHT ACCESSORIES) BIDDER TO SPECIFY Kg.
NOTES:
1. SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN /

$$
#it

10.

11.

12.

13.

14.

15.

16.

CLOSE DUTY.

CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION
STANDARD. AS A MINIMUM, THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH:
1S-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 1S-4691 AND 1S-4722

TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C.
CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED.

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

THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3%
VARIATION IN FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE
PERCENTAGE NOT EXCEEDING 10%.

THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.
TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE.
EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.

IT SHOULD BE POSSIBLE TO OPERATE THE ACTUATOR LOCALLY. LOCKABLE LOCAL/REMOTE SELECTION SHALL BE PROVIDED ON THE
ACTUATOR.

POSITION INDICATOR SHALL BE PROVIDED FOR 0 TO 100 % TRAVEL
WIRING SHALL BE SUITABLE VOLTAGE GRADE COPPER WIRE 1.5 SQ. MM.

THE MOTOR SHALL BE CAPABLE OF STARTING AT 85 PERCENT OF RATED VOLTAGE AND RUNNING AT 80 PERCENT OF RATED VOLTAGE
AT RATED TORQUE AND 85 PERCENT RATED VOLTAGE AT 33 PERCENT EXCESS RATED TORQUE FOR A PERIOD OF 5 MINUTES EACH.

THE ACTUATORS SHALL BE DESIGNED TO BE SELF-LOCKING UPON LOSS OF POWER. MOTOR SHALL BE DESIGNED TO CLOSE IN 30 SECS.
FROM FULL OPEN POSITION AND SHALL HAVE ADEQUATE CAPACITY TO OPEN AND CLOSE UNDER FULL UNBALANCED DESIGN
PRESSURE.

ALL SIX (6) LIMIT SWITCHES SHALL BE CHANGEOVER TYPE AND ADJUSTABLE BESIDES HAVING THE SNAP FACILITY.

THE INTEGRAL STARTER WHICH SHALL HAVE SOPHISTICATED ELECTRONIC CONTROLS WITH FIELD PROGRAMMING FEATURE. IT SHALL
BE DESIGNED FOR REMOTE CONTROL FROM DCS/RESPECTIVE CONTROL SYSTEM. REQUIRED INTERPOSING RELAYS FOR RECEIVING
OPEN/CLOSE/STOP COMMAND FROM DCS/RESPECTIVE CONTROL SYSTEM SHALL BE PROVIDED. POTENTIAL FREE CONTACTS AND
TRANSDUCERS SHALL BE PROVIDED TO PROVIDE STATUS INDICATION AT REMOTE DCS/RESPECTIVE CONTROL SYSTEM.

THE REMOTE COMMAND SIGNAL (OPEN-STOP-CLOSE) FROM DCS/RESPECTIVE CONTROL SYSTEM/CONTROL PANEL SHALL BE ISOLATED
FROM CONTROL ELECTRONICS THROUGH OPTO-ISOLATOR.

THE FOLLOWING INDIVIDUAL STATUS ANNUNCIATION LED’S (COLOUR-GREEN) SHALL BE PROVIDED LOCALLY (INTEGRAL TO ACTUATOR)
TO ANNUNCIATE THE FOLLOWING FOR EASY LOCAL MONITORING.
ACTUATOR IN LOCAL MODE

ACTUATOR IN REMOTE MODE

ACTUATOR RUNNING IN OPEN DIRECTION

ACTUATOR RUNNING IN CLOSE DIRECTION

ACTUATOR IN INCHING MODE.

ACTUATOR IN SELF-RETAINING MODE

LIMIT SWITCH OPEN TRIP

LIMIT SWITCH CLOSE TRIP

CONTROL VOLTAGE AVAILABILITY

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY). @=TO BE FILLED BY ELECTRICAL
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Technical specification for

i W CONDENSER ON LOAD TUBE CLEANING SYSTEM SECTION D
Bt 1X660MW PANKI TPS EXTN.

REV. NO. 00

DATE :04.04.2019

SECTION-D

HARDWIRE INTERFACE PHILOSOPHY




INDEX SHEET

SHT.NO. TITTLE REV.NO. 00 | REV.NO. 01 | REV.NO. 02 | REV.NO. 04 | REV.NO. 05
01 TITTLE SHEET X
02 INDEX SHEET X
03 INDEX SHEET X
04 DDCMIS INTERFACE WITH HT SWGR (HT) X
05 DDCMIS INTERFACE WITH LT MCC (LT) X
06 DDCMIS INTERFACE WITH BID X
07 DDCMIS INTERFACE WITH BIDI X
08 DDCMIS INTERFACE WITH FIRE DAMPERS OF AC&VENT SYS (BID-FD) X
09 DDCMIS INTERFACE WITH MOTORISED OPERATED VALVE OF AC&VENT SYS (AC—MOVZ) X
09A DDCMIS INTERFACE FOR SCREW CHILLER AND ACCU OF AC&VENT SYS X
10 DDCMIS INTERFACE WITH DUAL COIL SOLENOID (DSOV/L) X
1 DDCMIS INTERFACE WITH SOV(WITHOUT FEEDBACKS) X
12 DDCMIS INTERFACE WITH SOV(WITH FEEDBACKS) X
13 DDCMIS INTERFACE WITH VFD OF AC SYSTEM(VFD-AC) X
14 DDCMIS INTERFACE WITH MODULATING DRIVES-CLCS X
15 DDCMIS INTERFACE WITH MODULATING DRIVES—-CLCS—-M X
16 DDCMIS INTERFACE WITH ERV CONTROL BOX X
b RAJEA Xwgggj Tﬁy‘y”ﬁﬁﬁﬁf TI;ISGAM Y2 | bRe.NO.| 9962-001-PE- 405-PVI-B-152

INDEX SHEET

SHT
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INDEX SHEET

SHT.NO. TITTLE REV.NO. 00 | REV.NO. 01 | REV.NO. 02 |[REV.NO.04
17 DDCMIS INTERFACE WITH EHVCB X
18 DDCMIS INTERFACE WITH FIELD BREAKER (FB) X
19 DDCMIS INTERFACE WITH ELECTRICAL BREAKER (EB—HT—SYNC) X
20 DDCMIS INTERFACE WITH ELECTRICAL BREAKER (EB—HT—NONSYNC) X
21 DDCMIS INTERFACE WITH ELECTRICAL BREAKER (EB—LT—SYNC) X
22 DDCMIS INTERFACE WITH ELECTRICAL BREAKER (EB—LT—NONSYNC) X
23 DDCMIS INTERFACE WITH DIGITAL INPUT SIGNAL X
24 DDCMIS INTERFACE WITH DIGITAL OUTPUT SIGNAL X
25 DDCMIS INTERFACE WITH ANALOG INPUT SIGNAL X
26 DDCMIS INTERFACE WITH ANALOG OUTPUT SIGNAL X
27 DDCMIS INTERFACE WITH LTCHP (DOL) X
28 DDCMIS INTERFACE WITH BELT WEIGHER (BW) X
29 DDCMIS INTERFACE WITH SUSPENDED MAGNET (SM) X
30 DDCMIS INTERFACE WITH METAL DETECTOR (MD) X
31 DDCMIS INTERFACE WITH INLINE MAGNETIC SEPARATOR (ILMS) X
32 DDCMIS INTERFACE WITH REV (DOL) X
33 DDCMIS INTERFACE WITH VVVE X
34 DDCMIS INTERFACE WITH HTCHP X
34a FDR TYPE: SP FOR DC JOP, EOP & DC SOC MOTOR X
34b DDCMIS INTERFACE WITH CEP VFD X
CABLE COLOR CODING PHILOSOPHY:
SLNO [DCS END TB | CABLE COLOR
1 a BLUE (BL)
2 b RED (RD)
3 c GREY (GE)
4 d YELLOW (YE)
5 e GREEN (GR)
UP RAJYA VIDYUT UTPADAN NIGAM LTD
8 f BROWN (BN) 1 X 660 MW PANKI TPS
7 g WHITE (WT)
8 h BLACK (BK) INDEX SHEET

DRG.NO.

9962—-001-PE—405—PVI-B—152

SHT
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DDCMIS INTERFACE WITH HT SWITCH GEAR (HT)

G-TYPE 4PAIR 0.5sqmm

—_—— = INST.CABLE
| DDCMISl MARSHAEING PANEL SWGR MODULE
/\ I I COMMON I_IF_T‘B_—! BL /\ -
| [ I L %D / \ o ELECTRICAL PROTECTION OPERATED
| X832 : £ : o+ o
| |
| | I I (2 STATUS
BINARY| ¢ [ e || GE
: INPUT : X811 | ® 1 | H& ON (NO)
I $ | XB12 (131 YE ~ sz | OFF (NC)
} ' o =t
| | I |
I | I I
| | L, |
| |enarY f X892 e ER o [XT— COMMAND OFF
| |outPur | COMMON [{f] BN 2 le—
[ 141 e
I * I X f d f L oz [z COMMAND ON
I I : : [, - T
| |BiNaRY | XB38 h BK EPB OPERATED(NO)
BUS | N I e @ o) ##
(), Jy (— | L
I I
| |
ows | | SHIELD BUS
| | I; E -1
I I I ] I BL_ N\ swer DisTB o\,_|
! ! L1b 1 RD I I M
| | L T
| [pesr/ | [ 1el]
ANALOG i P GE BRKR IN SERVICE °
| neur ! : d I YE v
| i —Te T
| I I e I GR
I I T f= T CURRENT
| | | lg |1 BN
| | I I wr
| | I ‘:"‘I __________
| | | @44+ ——BK A1 ]
| | I I
L _ | |
I - I 0000
I_ —_— _I SHELD BUS
NOTE:—1 § REDUNDANT INPUTS FOR UNIT DDCMIS ONLY F-TYPE 4PAR 0.5sqmm

NOTE:—2 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—3 # 8 LEVEL TERMINAL BLOCK

NOTE:—4 ## DI—SOE SIGNALS FOR UNIT DDCMIS ONLY
NOTE:—5 CURRENT SIGNAL IS TO BE CONSIDERED IN DDCMIS

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS DRG.NO. [9982—-001—-PE—405—PVI-B—152

Lvud
FROM HT BREAKER FOR FD,ID,PAMILL MOTORS, ” [l
CHP HT CONVEYORS

DDCMIS INTERFACE WITH HT SWITCH GEAR(HT) SH 04 OF 34




DDCMIS INTERFACE WITH LT MCC (LT)

/DRIVE POWER SUPPLY OFF

F————— A G-TYPE 4 PAR 0.5SQMM
|  DDCMIS | MARSHALLING PANEL  INST.CABLE SWGR MODULE
| | #7871
| | COMMON 1"rg | BL o
I I : : /I’IB' * MCC DISTURBANCE
| I RD NC
| | XB46 8- ol L yel | 0O
| | | |
| | | | IK.'.’: Q
| [BINARY | | | @ |
I [INPUT I I |
: : : : STATUS
C
BUS I | XB11 ; ® : | 4220 oN (No)
q:D q:D: : XB12 | ;I | | 1426 | OFF (NC)
/ \ ! ! XB92 e |! -
= I | sinary I | +o piate [RTT}— COMMAND OFF
ows : OUTPUT I COMMON I f. I
| $$ i | | K
| I XB91 Pl |y w12 —| COMMAND ON
| | Il | h |l
L ——— J | |®++ o
| |
L__ I EMG STOP
SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE UP RAJYA VIDYUT UTPADAN NIGAM LTD
TERMINATION SEQUENTIALLY. 7 1 X 660 MW PANKI TPS DRG.NO. | 862-001~ PR~ 405=FVI-B-102
NOTE:—4 * MCC DISTURBED= THERMAL O/L OPT/CONT SUPP FAIL/EPB OPTD ﬂ’/[[
J DDCMIS INTERFACE WITH LT MCC (LT) SHT 05 OF 34




DDCMIS INTERFACE WITH BID/MOV/MOD

4 PAIR 0.5sgmm
= MARSHALLING PANEL  (G=TYPE) 9 PIN PLUG

" DDCMIS INST.CABLE
| | # 18 | ' & SOCKET  ACTUATOR(WITH INTEGRAL STARTER)
a a
/\ | | COMMON L1311 B s p
I I XB46 I I / \ | x ACTUATOR DISTARBANCE
| I | | &1 RO é o 1 (ne)
| | | I
I I I I @L STATUS
XBO1 C GE % 2
I BINARY : : e : e > | =2 oPEN (NO)
XB02 d d
BUS | | NPUT : : ® : YE ° > IEZO CLOSE (NO)
] [ | | | |
| I | |
! \ | I | |
I I XB94 I {e || GR e
OowsS | : e} e O IZI—‘ COMMAND CLOSE
| | || f | f
| |BINARY |4 COMMON | |y BN A >
OUTPUT
I $% : XB93 I I WT I I P & ZIJ COMMAND OPEN
| | Ll n (1 g \ ) >
| | | L& T t+ee= :
| I | |
L L1 P‘.

00O00O

SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK
NOTE:—3 @T@ERI:IEI/\III—I) NDDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE _ UP RAIYA VIDYUT UTPADAN NIGAM 10 | |~
: 1 X 860 MW PANKI TPS :NO. 9962-001—PE-405-PVI-B-

NOTE:—4 * DISTURBANCE=LOSS OF POWER SUPPLY(1PHASE/3PHASE)/LOSS OF atfer

CONTROL SUPPLY/MOTOR THERMOSTAT TRIP/THERMAL OVER LOAD/ | DDCMIS INTERFACE WITH BID T 05 oF 26
TORQUE SWITCH OPERATED, LOCAL/OFF/REMOTE SWITCH IN LOCAL/OFF POSITION




DDCMIS INTERFACE WITH BIDI/MODI/MOVI

N - MARSHALLING PANEL 9 PIN PLUG ACTUATOR
/\ I DDCMIS | :_# B _: 4 PAIR 0.5sqmm & SOCKET  (WITH INTEGRAL STARTER)
| | (G-TYPE)
| | : : INST.CABLE
I I COMMON 1gl, BL N\ é >
: : i | R0 / \ | ACTUATOR DISTARBANCE
XB46 ! | 9%
|| BINARY I | & i é % y4 (NC)
| |
|| euT | : : @L STATUS
I I XBO1 c c
BUS | I i e : Gk Y %, H_ OPEN (NO)
d d
q:D: : XB02 i P N > | CLOSE(NO)
I | XB94 e ]! eR e
I § | [omary : | | P & —1, COMMAND CLOSE
OWS | |outPur I COMMON el BN f. >
L $% | ' '
| | \ /
XB93
: : i P I U} pe > —1 | COMMAND OPEN
| | | ._'_I-@'@__ _________ _:
| I L___1 50 5 gSHIELD BUS o
| | 4 PAIR 0.5sqmm -
| | ———- (F-TYPE) 9 PIN PLUG&SOCKET]
I I I gL INST-CABLE
: ANALOG : f(‘é%11+ : é //\\ é %; (POSITION TXR
INPUT RD FOR INCHING—
: : : $ $ % —DUTY DRIVES)
C (4—20mA)
| | | | &
| | | | d
L _ _ || &
| e
| | @&
|| f
| | e
&
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE |
NOTE:—2 # 8 LEVEL TERMINAL BLOCK | .h_
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE I
TERMINATION.
NOTE:—4 F—TYPE: INDIVIDUAL & OVERALL SHIELD CABLE.
NOTE:—5 *DISTURBANCE=LOSS OF POWER SUPPLY/LOSS OF CONTROL SUPPLY/ UP RAJYA VIDYUT UTPADAN NIGAM LTD DRGNG
MOTOR THERMOSTAT TRIP/THERMAL OVERLOAD/TORQUE SWITCH OPTD/ i 1 X 660 MW PANKI TPS Y- [7982-001-PE-405-PVI-B-152
LOCAL/OFF /REMOTE SWITCH IN LOCAL/OFF POSITION HHE
DDCMIS INTERFACE WITH BIDI SHT 07 OF 34




NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB’S ARE USED FOR
SPARE CORE TERMINATION.

DDCMIS INTERFACE WITH FIRE DAMPERS OF AC &VENT SYS(BID-FD)
/\ ——————— =
| oS | MARSHALLING PANEL G-TYPE 4 PAR 0.5sqmm FIRE DAMPER
: .! COMMON " g |
| | | | OPEN COMMAND
| : XB93 | g | &
| | BINARY | N ENERGISE
| |outPuT | : 0——:—@@————— ——————— 0 TO OPEN
L $% I d DE—ENERGISE
| | B T N i TO CLOSE
| | || 6—t—e0——— L 4] > /\
| | I o I 0 o
BUS | | g ! 230V
Q:D | | &—l-e@—————f+ —f ——————- {5 AC
| | L O—ch
| | T o e e 2 ¢
/i \ | |
| | ! G-TYPE 4 PAIR 0.5sgmm
OWS I I 'l_;_—_— —_|I INST.CABLE éSEZTSOE &E‘LE
| | COMMON 1B
| | 1 A o—0 O—
\/ : BINARY : XBO1 : 8 : RD / \ > OPEN LS
: NPUT ! CoMMON | | o | | GE - o
! I xBo2 : d : CLOSE LS
' ' e T @
| | e
l l 5
- Y | | e
e
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE : |
NOTE:—2 # 8 LEVEL TERMINAL BLOCK J

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

DRG.NO.

0962—001— PE—405—PVI-B-152

/]

) | DDCMIS INTERFACE WITH FIRE DAMPER OF AC&VENT SYS(BID—FD)

SHT

08 OF 34




NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK

NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE

TERMINATION.

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

DRG.NO.

DDCMIS INTERFACE WITH MOTORISED OPERATED VALVE OF AC &VENT SYS(BID—AC)
DDCMIS
] MARSHALLING RELAY PANEL
| | PANEL  G_TYPE 4 PAR 0.5sqmm
/\ | | T4 18 | INST.CABLE K—2 K—1
| | CommoN| Ty | BL A
| i | | O—O—ZI—‘
| | X895 | 1§ | RD /\ OPEN COMMAND
[ comon 5 || N .
: $% : XB94 I d I YE 230V b
| I T AC COMMON
: : lle |l GR O
| | | |@—|+4—-ee—4++—— |-+ MCB
| | Pl || BN O
| | | | &~H-e0——++———|—1 \/
m ! | 3__:_@@_‘”1___________@ CLOSE COMMAND
BUS : : | h | BK 3Cx2.5 Sgmm
q:p | | : 0——:—@@——— =112 «_1 CONTROL CABLE
| I
— \ | | L
Tows N —
ows | I
I I SHIELD BUS
I I RN G_TYlFr’IESTArC/E’QI_F:: 0.5sqmm
I | COMMON .
\/ | i ARAR /N —0 o
: BINARY ! XBO1 : 8 : / \ > OPEN LS
[ INPUT |
| | COMMON : S : w O\
| | XBO2 Lld | CLOSE LS
| } I & &
LT i
| | &
I | Il g
| | | @
L] i
e
A

) | DDCMIS INTERFACE WITH FIRE DAMPER OF AC&VENT SYS(BID—AC)

SHT

09 OF 34
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DDCMIS INTERFACE OF SCREW CHILLER/ACCU FOR AC AND VENT SYS

(Ol

BUS

VAN

V4

\—

DDCMIS
=77
| | MARSHALLING INTERPOSING
| | PANEL  G_TYPE 4 PAR 0.5sqmm
| | T4 18 1 INST.CABLE RELAY
| | COMMON |"a7 | BL A
| [ OPEN T [@ [ /\ OPEN /\
| | coMManD | | B || RD = o COMMAND
| | BINARY| | ' | oE I / \
| |outpur| | COMMON | | c | | - o COMMON
| | CLOSE i i
| | commanp, |3 || YE
| | 15T
| |
I |e || R CLOSE
: : | led+ee SR L 4 x 5 COMMAND
HibE I y
: : | leliee —| | & N 5 COMMON
| ! ' wT
, | |[&+ree——dd——— 5
| | | h | BK
I | | &++e0-——H————@ 5Cx2.5 Sgmm
| | : : CONTROL CABLE
.
L
| |
| I SHIELD BUS
I I RN G-TYPE 4 PAIR 0.5sgmm
I | COMMON T INST.CABLE
| i R AW A\ Z—0 O—
| | XBO'1 | | / \ OPEN LS
| - 8 ~
| I | ! @
COMMON
|| BINARY [T : e : > o%—
I {ineut | | XBO2 1 ld ]| | CLOSE LS
' ’ T %
: : COMMON | | & | | qg —0 O
| ! XBO3 I : I FAULT LS
I I ® @
| | 1IN
|| ®t+t+—C@2———""-"""""—" """ —"—"—"——————— — 1
L odd - ee N ]
I SHIELD BUS
L

UP RAJYA VIDYUT UTPADAN NIGAM LTD

1 X 660 MW PANKI TPS DRG.NO.

0962—001—-PE—405—PVI-B-152

) [DDCMIS INTERFACE OF SCREW CHILLER/ACCU FOR AC & VENT SYS [ SHT

09A OF 34




DDCMIS INTERFACE WITH DUAL COIL SOLENOID (DSOV/L)
—_— G—TYPE 4 PAIR 0.5sqmm
|_ DDCMIS—| MARSHALLING PANEL INST.CABLE * FIELD UB
/\ : I X801 181 BL N
T LI B L 7,
: : COMMON L 1§11 RD / \ }J OPEN LS
| I XB02 ! s : e -
| | Binary | COMMON 13| YE _ |}J CLOSE LS
N 4
: INPUT : | :_ '@ &, _ | = !
| | il BN
|f-H®QH-*— — (o f— — — — — — — — — — — — 1 -2
g
: : | - e o\ | . ___1 2
| | : D I e N @
| | L * RELAY PANEL
BUS N | 73
= - T, <=
| | COMMON L g |1 \—|Z|—‘
BINARY e 3Cx2.5 S
% l OUTPUT ! XB92 | c | X gmm
WS I | ¢4 | ; | CONTROL CABLE
| | COMMON L3 1
| | | |e &
e -ee- —— — S o ON O
| | ST POWER le)
I I | |e o0 B
i i i SUPPLY
I 1h|] \ o
| | | & H O O > 2
| | L McB
I I
| | o7 °
| | X846 T8
| : e I A\ 2
BINARY b
: paR : COMMON gl RD / \ Z%
l l DISTURBANCE(NC
\/ | | | |&Hee-E——————— OSTZPANCEND)
L | .d__L_g@_YE_ ____|l 5 3Cx2.5 Sgmm
I le |1 R K-2 CONTROL CABLE
|| Fee—————————1 - —2
| le-hooBN__L | _ | - 2
el lee W | | __ _| -]
l o ! oK -
I BK _ _ I
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE. L
NOTE:—2 # 8 LEVEL TERMINAL BLOCK. SHIELD BUS G-TYIF;"ESTfC;’QI'_'E 0.5sqmm

NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE TERMINATION.

NOTE:—4 * FEEDBACKS/COMMANDS OF DSOV/SOV CAN BE GROUPED IN FIELD JB/RELAY PANEL AND MULTIPAIR/
MULTICORE CABLE IS TO BE USED FOR GROUPED SIGNALS FROM FIELD JB/RELAYPANEL TO MARSHALING PANEL.

NOTE:—5 FOR ON/OFF TYPE,SOLENOID ACTUATED CONTROL VALVE.

NOTE:—6 TWO INDEPENDENT OUTPUT FROM CONTROL SYSTEM SHALL BE PROVIDED TO PUSH-PULL TYPE

VALVES,WITH DUAL COIL SOLENOIDS.

UP RAJYA VIDYUT UTPADAN NIGAM LTD

1 X 660 MW PANKI TPS

DRG.NO.

0962—001—-PE—405—PVI-B-152

DDCMIS INTERFACE WITH DUAL COIL SOLENOID (DSOV/L)

SHT

10 OF 34




DDCMIS INTERFACE WITH SOV/0/SOV/C(WITH OUT FEEDBACKS)

r— - 1

NOTE:—2 # 8 LEVEL TERMINAL BLOCK.

NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB’S ARE USED FOR SPARE CORE

TERMINATION.

SHIELD BUS

G—TYPE 4 PAIR 0.5sgmm
INST.CABLE

NOTE:—4 * FEEDBACKS/COMMANDS OF DSOV/SOV CAN BE GROUPED IN FIELD JB/RELAY PANEL AND MULTIPAIR/MULTICORE CABLE IS TO BE USED

FOR GROUPED SIGNALS FROM FIELD JB/RELAYPANEL TO MARSHELING PANEL.

NOTE:—5 FOR ON/OFF TYPE,SOLENOID ACTUATED CONTROL VALVE.

| DDCMIS | MARSHALLING PANEL G_TYFNEST4CE§||_§ 0.5sqmm
! | 18 1 ' * RELAY PANEL
/\ | XB91/XB92 " g | BL
! | | |
| | COMMON | 3 | RD * FIELD JB
| | I I oE COMMAND
: : : 6 T B e B OPEN,/CLOSE
|| BINARY | | ﬂ 1+ @@L 1] A\ 2
B | et -eo Rl | ______| POWER
BUS : : | |8ttt ——+4———————-
I 19 |
(— | Sl gewtll ]
| ' : . JT —ee- | ] © 2
[\ : : | | MCB
ows | | L= 3Cx2.5 Sgmm
| | CONTROL CABLE
| |
| |
' ! F1E
XB46
: : ! g | BL //\\ DISTURBANCE
: BINARY : COMMON | || RD NO)
| |meuT | : &l l cE _\ _____
\/ | | I {d || YE
| | | .- —+ [N N —
| ' I |e |1 oR
| | || &t ]
b - [ f ] BN
L TT T~
18 Lloe
| TT7T L T 7
P PPN I B
| |
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE. L

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

DRG.NO.

0962—001—-PE—405—PVI-B-152

”’/;; |

DDCMIS INTERFACE WITH
SOV/0/SOV/C(WITHOUT FEEDBACKS)

11 OF 34




DDCMIS INTERFACE WITH SOV/0/IL(WITH FEED BACKS)

_——— G-TYPE 4 PAIR 0.5sqmm * FIELD JB
|_ DDCMIS —l MARSHALLING PANEL INST.CABLE
/\ | I XB01 v BL /f\\ 2 OPEN LS
I I COMMON | RD }J
| | XB02 .
I | & = @
| | nary | COMMON | d YE 2 ”J
: INPUT : : :_ oeR {4 _ ___ . ___] 2 CLOSE LS
| | | o] eN_\ ] 2
| | | g_ -l — W\ 4 -0
| | | [h BK
| | I 7 -\ - T /== -
: : L—1
BUS B
o — T Ul
Y " | COMMON [ p
{ | [Bmary ] e
= ouTPuT c COMMAND
ows L | ¢ | | &
: : | |e | OPEN/CLOSE
| [e 7
| | | :' 1
| | | |e&
| | | g
| | I [
| | 1%}
| | L _ .
| | i
| |
| | XB46 TB
[l
: BINARY i oo 3Cx2.5 Sgmm
| INPUT | CONTROL CABLE
| I
| |
(I

NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE.
NOTE:—2 # 8 LEVEL TERMINAL BLOCK.
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE TERMINATION.

NOTE:—4 * FEEDBACKS/COMMANDS OF DSOV/SOV CAN BE GROUPED IN FIELD JB/RELAY PANEL AND MULTIPAIR/
MULTICORE CABLE IS TO BE USED FOR GROUPED SIGNALS FROM FIELD JB/RELAYPANEL TO MARSHALING PANEL.
NOTE:—5 FOR ON/OFF TYPE,SOLENOID ACTUATED CONTROL VALVE.

||:r|‘°|"‘|"'|°-|o o 4
N

[ I

I
L

— - @0

G-TYPE 4 PAR 0.5sqmm

[~
g

SHIELD BUS INST.CABLE
UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO.
1 X 660 MW PANKI TPS 9962—001— PE—405—PVI-B-152
DDCMIS INTERFACE WITH SOV/O/L(WITH FEEDBACKS) [SHT 12 OF 34




DDCMIS INTERFACE WITH VFD OF AC SYSTEM (VFD-AC)

DDCMIS MARSHALLING PANEL G-TYPE 4PARR 0.5sqmm
;_ ______ _i <Bo1 START #7181 BL  INST.CABLE VFD—AC PANEL
+ | | N\
| © I | e [ RD
I | XB91—  COMMAND L1 |1 / \
| | BINARY! © I I I
| {outpuT o |  xB92+  STOP LS |1 GE / \
| $% | XB92— Pld !
I o I COMMAND I P YE
| | | |
e GR
: o : XB93+  BYPASS ON e
| o | XB93—  coMMAND ! 6 ! BN
<]:DI ! | | wT
| | | 3__,40_ ————— S N ———
I I Il h | BK
| | | | e ————— —_—————
BUS | | L N SHIELD BUS
I I ,?:TE?——ﬁPA(';R 5sammo 0 0 0
| | -
| | XB11+ : g : INST.CQELE N o, ON
! \ | | _
[\ | I XB11 : 8 : = o | FEEDBACK
OowsS | BINARY | / \
XB12+ 1S
I INPUT | I 'd I o, FAULT
I | XB12— | | GE
I | I ® | o | FEEDBACK
YE
| | XB13+ F o1t o, BYPASS ON
' I XB13— | | R
: | 61 o | FEEDBACK
| | BN
| | || € ————— N S
\/ | I L lh | WT
e — — — — — S ——
: : | | ® BK SHIELD BUS
|| ANALOG E—— > 0000 O
| | SPEED REFERENCE (4—20mA) / \
| OUTPUT H O
| | ( )
| |
ANALOG < O
: | SPEED FEED BACK (4—20mA) \ /
INPUT |[! O
| f 7
b — 4pX0.5Sgmm
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE F_TYPE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK UP RAJYA VIDYUT UTPADAN NIGAM LTD 0962001 PE— 405—PVI—B152
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE 1 X 660 MW PANKI TPS DRG.NO.
TERMINATION. DDCMIS INTERFACE WITH VFD OF AC SYSTEM(VFD—AC) SHT 13 OF 34
NOTE:—4 OTHER VFD SIGNALS WILL BE CONSIDERED AS PER [0 LIST.




INTERFACE FOR MODULATING DRIVES — CLCS

BUS

N
~~
N

OowsS

NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICBLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK

F—TYPE 4PAIR 0.5sgmm

PDCMIS INTEGRAL TB
______ MARSHALLING PANEL INST.CABLE ~oN
| ]
TR 7
A =
a +
| I o BL! I @ —|—-_I | E/P]
ANALOG| | | | / \ | |
outPuT_| 1 | § RD | vato | 1
$$ o I | |
ANALOG |——1—{ & | CE xator ||| ]
INPUT | | | |
d XQ10
e o
| £ GR | | |
| | .——@-@——l—_ 7 | |
I f |
: L] &7 | |
! |
: & - | |
! |
L o | |
! |
______ - —- L__ |

SHIELD BUS

NOTE:—3 @@ IN EACH DDCMIS POST, UNUSED TB's ARE USED FOR SPARE CORE TERMINATION.

NOTE:—4 F—-TYPE: INDIVIDUAL & OVERALL SHIELD CABLE.

COMMAND OUTPUT
(4—20mA)

POSITION TXR FEED BACK
(4—20mA)

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

DRG.NO. [9962—001—PE—405—PVI-B-152

INTERFACE FOR MODULATING DRIVES — CLCS

SHT 14 OF

34




INTERFACE FOR MODULATING DRIVES - CLCS—M

BUS

\V

I
I
I
I
I
I
I
|
I
Oows I
I
I
I
I
I
I
I
I
I
I
I

NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICBLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK

F-TYPE 4PAIR 0.5sgmm

I
I -_
@ I COMMAND OUTPUT

(4—20mA)

POSITION TXR FEED BACK
(4—20mA)

ACTUATOR DISTURBANCE (NC)

DDCMIS INTEGRAL TB
INST.CABLE
______ MARSHALLING PANEL __
H— B
I EB—I | |
—— ® I
ANALOG| | | | / \ | |
OUTPUT I | gl | RO Y10y ||y
I | i i
b9 : I | | |
|
ANALOG |+ | & | 4 CF xato+ | | ol
(I |
INPUT | '
Lo | d] YE Q10 | | @
—1— 0 [ 2
: : | | |
€ | GR | |
AR o e Al it T2
I | |
: | oo BN =14 | |
| | | |
: : &—-tLee WV |\ J_____ o |
| | |
Ll | -lee B AL - |
I & | SHIELD BUS | I |
: L —— | |
= | |
| FIE COMMON
BINARY [ : $ : LAl : % :
RD
INPUT | L&l / \ XB46 | | »
i | | I ! g
| | | &4 —e0— F—|— |— — — — :——(a :
a1
______ S I e
| [-H—0e — =—F —|————— —to | |
A — t
|
| |- —oe—¥_L o | |
| |e|d oo —BK_\ J_____ || | |
| Y| sHEELD BUS L =1
| | G—TYPE 4 PAIR 0.5sqmm

INST.CABLE

NOTE:—3 @@ IN EACH DDCMIS POST, UNUSED TB's ARE USED FOR SPARE CORE TERMINATION.

NOTE:—4 F—-TYPE: INDIVIDUAL & OVERALL SHIELD CABLE.

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

DRG.NO. [9962—001—PE—405—PVI-B-152

INTERFACE FOR MODULATING DRIVES — CLCS—M

SHT 15 OF 34




SHIELD BUS

G—TYPE 4 PAIR 0.5sqmm

INST.CABLE

DDCMIS INTERFACE WITH ERV CONTROL BOX (ERV)
— G-TYPE 4 PAR 0.5sgmm ERV CONTROL BOX
[ oocmis | MARSHALLING PANEL INST.CABLE
| | XBO1 F 1B 1
/\ | | I I B /\ O | FAULT
: : COMMON | 1|l RD / \ o | INDICATION
XB02 | |
c el GE
| I COMMON Ta | © | orEN
| | Binary | 131 YE o | INDICATION
|| weur | XBO3 | |e |1 R
| i oo TS o) | CLOSE
| | e || o | INDICATION
: : | e L Y S 7
I i ToooooTIITIIIIR
| I L= RELAY PANEL
BUS B
q—b: : X891 OPEN !?—TAB—_!
4 4 | COMMON  COMMAND i i K—1
| — Ml
ows $$ | | | & Heo— = —— 1 —|———
: | o[ loe @1
[ e ]| o
| | |3 e
I | (o0 =—
I {9 ||
! & T 7
| | <o oo BX_ % +24V
: L__l
I
I
I
I
I
I
I

NOTE:—1 $§$ REDUNDANT OUTPUTS WHEREVER APPLICABLE.
NOTE:—2 # 8 LEVEL TERMINAL BLOCK.

NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE TERMINATION.

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

DRG.NO.

9962—001- PE—405—PVI-B—152

DDCMIS INTERFACE WITH ERV CONTROL BOX

SHT
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DDCMIS

INTERFACE WITH EHVCB

VAN

—TYPE 4 PAIR 0.5sqmm

[ =

STATUS

||J CLOSE (NO) ##
1

, | OPEN (NC) ##

COMMAND CLOSE/ON-1

COMMAND CLOSE/ON-2

BRKR PERMIT FOR ATRS COLSE-1

BRKR PERMIT FOR ATRS COLSE-2

COMMAND OPEN/OFF—1

COMMAND OPEN/OFF—2

NOTE:—1 $ REDUNDANT INPUTS WHEREVER APPLICABLE

NOTE:—2 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE

NOTE:—3 # 8 LEVEL TERMINAL BLOCK
NOTE:—4 ## DI—SOE SIGNALS

_—— 6
[ “pocmis] MARSHALLING PANEL  INST.CABLE R
: l XB11+ r#—T;'——! BL N —
| ; XB11— ; P ; RD / \ 2
| Ry | XB12+ | & | GE o
|| wpur | XB12- [ 13911 YE _

2 H—
e

s [ - —

| | T~ o

| | Iq |T 1_ - —2

| | | °h.: T & U —2

| | | T 2

| | L—

= ECP

q:N | XB91A/B+ r#J‘F-j BL —

| | XB91A/B— Mol RD -

| [enawr 1 A A >

| OUTPUT i XB91C/D+ el GE 2

[ $$ | XB91C/D— | g | YE o

| | el _ = L1 _oo | o

| I l & T BN — eo

| | Mo [T 1

| | | .h— —I— —_— —BK— — —00 —_09

| | et ===~

| | L SHELD BUS

| | i) - egrm

| | YMO3+ IF#—LB——: B A Mherome N

BINARY \4
| [ourPur | YMO3— 181y RD / \ o
| | YMO4+ Mk e | ”
| | YMO4— |14 1] YE , .

N/ | e | i
I I | O [ o
| I T -
! ! ||t =~ —o
| | | |4+ —B— -2
: : L_
= GRP

BINARY 1B =1
| [oureur | XB92A/B+ Ir#_g_—: BL &R 4 Perae >
|| 4% | XB92A/B— el RD [\ >
| | XB92C/D+ el GE 2
| | XB92C/D+ [1d]] vE ,_
Ay S

I [+ ||
| | Hians —o
9
| | | |e=|+ —2
h
I I | |+ —2
I_ - _l L:J JA—E 0.5sgmm

NOTE:—5 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE TERMINA]

0

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

DRG.NO.

9962—-001—-PE—-405—PVI-B—152

DATE

11.02.2019

DDCMIS

INTERFACE WITH EHVCB

REV.NO.

01

SHT

17 OF 34




DDCMIS INTERFACE WITH FIELD BREAKER (FB)

r— ]
/\ I DDCMIS | MARSHALLING PANEL
| | == G-TYPE 4 PAIR 0.5sqmm
INST.CABLE
: : | # TB |
| | |
I | XB46+ |
l BINARY l i DISTARBANCE
: INPUT : XB46 | (NC)
|
| | XB11+
BUS | | ; STATUS
>I I XB11 | CLOSE(NO)
| | |
{ E I | XB12+ !
M\ | I |
|
| | XB12 STATUS
ows | i : OPEN (NO)
| | |
| | |
| | |
| |
| |
: : | # TB_i G-TYPE 4 PAR 05sgmm  rp
| | | BL /\INST.CABLE
| | XB91+ i é > COMMAND
CLOSE
I | BiNARY ’ X891 : é %,
: OUTPUT : (592 I
+ X
|| $9 ' ! @ COMMAND
: : XB92 : > OPEN
I | I
| | I - @@ -—9
|
: : | ——--@@-—r—9Y
|
| | | —-@e-—
| | |
@@ -—-@
L _ | SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK ———
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE UP RAJYA VIDYUT UTPADAN NIGAM LTD b
TERMINATION 1 X 660 MW PANKI TPS DATE 11.02.2019
DDCMIS INTERFACE WITH FIELD BREAKER (FB) |REV-NO.| 01
SHT 18 OF 34




DDCMIS INTERFACE WITH ELECTRICAL BREAKER (EB—HT-SYNC)

G—TYPE 4 PAIR 0.5sgmm

INST.CABLE
|____D_DEM—| MARSHALLING PANEL SWGR MODULE
I | YECE
| | # TB | BL
COMMON
/\ | ; e <
| | | b | RD I \ 86 ELECTRICAL PROTECTION OPERATED
| | XB32 P % |1 (NO)
T | | 11
| | I I
: BINARY] : | | 74 STATUS
(o]
|| weut : XB11 : ° : GE > W | cLose (NC)##
BUS : $ I XB12 : g l YE > el OPEN (NO)##
e
K >|| I XB92 : e : GR o Tl COMMAND OPEN
| | COMMON L fd BN
/ \ | | BINARY | — & %
OWS | |ouTPuT | XB91 111! Wr > <z COMMAND CLOSE
: $4 i | |
| |
| | | h | @/ 25 IN SYNC
|| BINARY | XB57 | g || BK & I
I [ INpuT | | | {1
| | I I
N2 | T
| |
L __ _
0000
SHIELD BUS
NOTE:—1 $ REDUNDANT INPUTS FOR UNIT DDCMIS ONLY.
NOTE:—2 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—3 # 8 LEVEL TERMINAL BLOCK
NOTE:—4 ## DI—SOE SIGNALS
UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO. |9962—001- PE-405—PVI-B-152
77 1 X 660 MW PANKI TPS DATE 11.02.2019
” [l J DDCMIS INTERFACE WITH ELECTRICAL BREAKER (EB—HT-SYNC) REV.NO. 01
SHT 19 OF 34




DDCMIS INTERFACE WITH ELECTRICAL BREAKER(EB—HT—NONSYNC)

G—TYPE 4 PAIR 0.5sgmm

[ T ARAMI —I INST.CABLE
| DDCMIS | MARS'EAi_I__IN_G| PANEL SWGR MODULE
/\ | | | #T8
I I COMMON ! é ! BL ELECTRICAL PROTECTION OPERATED
| | T T
RD
| | XB32 | & | / \ o
! ! (NO)
: BINARY : i i —
|| NeUT I : : STATUS
BUS : : XEl e cE %, |+._52b CLOSE (NC)
| XB12 l]d]]| YE s2a| OPEN (NO
q:pl | el o el open 0o
| | XB92 [ e || GR
/ \ | I e %, LSK] COMMAND OFF
| | BINARY | COMMON || | BN
OWS | |outPuT | i ; I " 2
| | XB91 !
| $$ I I 4 : o <z COMMAND ON
h BK
| | JrS N SO
| |
| |
| | L
L _
0000
SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE
TERMINATION. — UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO.|[9962—-001—-PE-405—PVI-B-152
1 X 660 MW PANKI TPS DATE 11.02.2019
” [l ) DDCMIS INTERFACE WITH ELECTRICAL BRE.AKER(EB—HT—NONSYNC) REV.NO. o
SHT 20 OF 34




DDCMIS INTERFACE WITH ELECTRICAL BREAKER (EB—LT—SYNC)

G-TYPE 4 PAIR 0.5sgmm

INST.CABLE
______ MARSHALLING PANEL
SWGR MODULE
I_ DDCMI—I
7235
/\ : ! COMMON | rml BL .
| i | b [ RD I \ o ELECTRICAL PROTECTION OPERATED)
| I XB32 : ® : % 1 (No)
| |
| |
: BINARY] : o | 24 STATUS
| INPUT : XB11 : e : GE o /{'I b | CLOSE(NC)
| | XB12 d 52
BUS A I : : ° : YE 2 | OPEN (NO)
e
<] ) <] | | : XB92 | @ || CR > wi1— COMMAND OPEN
| |
| | COMMON CLE BN
/ \ | | BINARY } ] & ] %
WS | |outPuT | XB91 | g | Wil o izl COMMAND CLOSE
|| % | | | <
I I : h : o IN SYNC
25
| BINARY | XB57 | ° | BK & |
I INPUT I | | !
V4 | i e
| |
L1
L _ _
booo
SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO.[9962-001—PE-406—PV1-B-152
NOTE:—2 # 8 LEVEL TERMINAL BLOCK 1 X 860 MW PANKI TPS DATE 11.02.2019
DDCMIS INTERFACE WITH ELECTRICAL BREAKER (EB-LT—SYNC) REV.NO. o1
SHT 21 OF 34




DDCMIS INTERFACE WITH ELECTRICAL BREAKER(EB—LT—NONSYNC)

G—TYPE 4 PAIR 0.5sgmm

[ ApCMI gl INST.CABLE
| DDCMIS | MARS'EA_I_I__IN_G| PANEL SWGR MODULE
I [ COMMON ! é ! BL ELECTRICAL PROTECTION OPERATED
| | T T
| | XB32 | & | RD / \ s
| | (NO)
: BINARY : i i —
|| meur I : : STATUS
C 52b
BUS : : XB11 L e 1y GE > /H’_ CLOSE (NC)
| XB12 L {d]! YE 52
q:pl | gl oLyl oven 00
I | XB92 l{e || GR
{ 5 I | e % KT COMMAND OFF
| | BINARY | COMMON RN BN
ows | |outPuT | e T Z
: $$ : XB91 I g ! Wt > <iz1—| COMMAND ON
| | Il || BK
| | | |l F—————>— —4———e0—+—@
| | | |
| | L
L _
0000
SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE
TERMINATION. — UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO.|9962—-001—-PE-405—-PVI-B-152
1 X 660 MW PANKI TPS DATE 11.02.2019
/// /11 REV.NO.| 01
) DDCMIS INTERFACE WITH ELECTRICAL BREAKER(EB—LT—NONSYNC)
SHT 22 OF 34




DDCMIS INTERFACE WITH DIGITAL INPUT SIGNAL

G—TYPE 4PAIR 0.5sgmm

'A’?DI 1

'A'{TVDI 2

'A’{ZDI 3

NOTE:—1 #8 LEVEL TERMINAL BLOCK.
NOTE:—2 @@ IN EACH DDCMIS POST, UNUSED TB's ARE USED FOR

SPARE CORE TERMINATION.

#TB INST.CABLE |__| ELD J B
DCS (I0P330 MODULE) R4(+)  =4(-) LT -
- 1
FUSE | | | |
DISCONNECT | a | /\ | |
E= ! @ | I @ I
1/0 BUS —WW\——@ I I / \ | |
SIGNAL I b I Det
INTERFACE I I
CIRCUIT ‘? conomon " I o : i % i
I C I
CIRCUIT | |
| I X X
AN T
: d : | | Det
| |
|| € %
I € I
TO OTHER CHANNELS I ® I : %, :
I I
BEEE | | Det
| e o
I I
I I
| =2, :
! |
| |
! |
! |
El L _I
Det 'A SHIELD BUS
NO COC NO Temp NO Pressure NO Level NO Level NO
°_/H/_° o g TET Ty TR
NC COC NC Temp NC Pressure NC Level NC Level NC

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

DRG.NO.

9982—001—-PE—405—-PVI-B-152

DATE

11.02.2019

DDCMIS INTERFACE WITH DIGITAL INPUT SIGNAL

REV.NO.

01

SHT

23 OF 34




DDCMIS INTERFACE WITH DIGITAL OUTPUT SIGNAL

+24V

—24V

DC DC
DCS(I0P351 MODULE G—TYPE 4PAIR 0.5sgmm
( ) Tor INST.CABLE
TB FIELD JB
1/0 BUS L l__ﬁ___l i
| | | |
INTERFACE BUFFER //’ T N o. | | | .
CIRCUIT 4 \ ! !
| | ! |
b || | | DO1
i @1 (- =
e | | |
OPTICAL ISOLATION | e i o
FIELD TO LOGIC g ] | | DO2
I | @7 : 2, : ®
| |
| g | I o I o
I | | |
HEEE | | DO3
| |
I ® [ I 2, f L)
| | | |
| 2] 00 | |
|| @i | |
| | | |
b 0o | |
| & r+——— ——+—J | |
| |
L L
0000
SHIELD BUS

NOTE:—1 #8 LEVEL TERMINAL BLOCK.
NOTE:—2 @@ IN EACH DDCMIS POST, UNUSED TB’'s ARE USED FOR SPARE CORE TERMINATION.

UP RAJYA VIDYUT UTPADAN NIGAM LTD

1 X 660 MW PANKI TPS

DDCMIS INTERFACE WITH DIGTAL OUTPUT SIGNAL

DRG.NO.|9962—001—PE-405— PVI-B—-152
DATE 11.02.2019

REV.NO.[ 01

SHT 24 OF 34




DDC

MIS

INTERFACE WITH ANALOG INPUT SIGNAL

F—TYPE 4PAIR 0.5sgmm

#78 INST.CABLE
Al INTERFACE(4—20mA POWERED BY SYSTEM) I /\ FIELD JB
| [a ]
el [ | i Xmitter | Al
DCS(IOP301 MODULE) 2 20 e 2
200 1S 11 .
1T 9 A2
FPGA MC OPTO A/D 100 - : g : 2 .
) Hian o——
MICRO  OPTICAL ISOLATION PN s - A3
CONTROLLER FIELD TO LOGIC FUSE o !
| |+ ————F—"——60-—— O
DISCONNECT ]
: o-—:————— —F—-e0-—— @
L——
SHIELD BUS
478 O 00O
Al INTERFACE(4—20mA POWERED EXTERNALLY) - F—TYPE 4PAIR 0.5sgmm
r__1 INST.CABLE  T'ELD JB
| [e] N
o %
gl [ | Xmitter | Alf
DCS(IOP301 MODULE) | | \
200 - : . : & .
] A2
FPGA MC OPTO A/D 100 M | | &1 z .
o I le ]l
| | &1+ %, °
OPTICAL ISOLATION VLl A3
FIELD TO LOGIC } - i @ °
|- @9— —+-—@
h
: &—} ————— ———ee——1
L=—
NOTE:—1 #8 LEVEL TERMINAL BLOCK.
NOTE:—2 @@ IN EACH DDCMIS POST, UNUSED TB's ARE USED FOR SPARE CORE TERMINATION. SIC-I)IESDOBL(J)S
NOTE:—3 F—TYPE: INDIVIDUAL & OVERALL SHIELD CABLE. _ P RATYA VIDTUT UTPADAN NIGAM LTD DRG.NG |0962—001_PE- 405 FVI_B—152
f 1 X 660 MW PANKI TPS DATE 11.02.2019
””[l DDCMIS INTERFACE WITH ANALOG INPUT SIGNAL REV.NO. o1
’ SHT 25 OF 34




DDCMIS INTERFACE WITH ANALOG OUTPUT SIGNAL
AO INTERFACE F—TYPE 4PAIR 0.5sqmm
418 INST.CABLE
o FIELD JB
DCS (IOP321 MODULE) i 1 /\
2]
® T
FPGA MC OPTO D/A | ; | [ ] AO1
el \
C
| | & B
OPTICAL ISOLATION | d i AO2
FIELD TO LOGIC : e : o—1 e
| [e |l
| | e o7
L f || AQJ3
[T A
g
: .—-—:— —————— ———-e0—————0O
I hl
: o——lt ——————— ——00———|——J
L _1
000
SHIELD BUS

NOTE:—1 #8 LEVEL TERMINAL BLOCK.
NOTE:—2 @@ IN EACH DDCMIS POST, UNUSED TB’s ARE USED FOR SPARE CORE TERMINATION.

NOTE:—3 F—TYPE: INDIVIDUAL & OVERALL SHIELD CABLE.

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

DRG.NO. [9962—-001—PE—405—PVI-B-152

DATE 11.02.2019

DDCMIS INTERFACE WITH ANALOG OUTPUT SIGNAL

REV.NO.[ 01

SHT 26 OF 34




DDCMIS INTERFACE WITH LTCHP (DOL)

A
| | G—TYPE 4PAIR 0.5sqmm
/\ | DDCMS | MARS'EA_LIiN_Gl PANEL ~ " \\sT caBLE SWGR MODULE
# 1B BL
: : COMMON : P, : / \ > ON FEEDBACK
RD
| | L& @ | (o)
: e : : : 2 FEEDBACK NOT HEALTHY
: INPUT : : e : ot 0 (i Ne)
: : : : @ OVERLOAD TRIP
d
: | AT ot w0
| | | |
| | | |
| | COMMON | |
BUS | S{TTAPRJT | | | COMMAND ON
K ) K ) | | |
| $% | | |
{ E | | |
M\ | | |
OWS | | !
| |
- —

\/ SHIELD BUS

NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK

NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE — UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO. [9962—001—PE—405—PVI-B-152
TERMINATION. 1 X 660 MW PANKI TPS DATE 11.02.2019
. [l DDCMIS INTERFACE WITH LICHP (DOL) REV.NO.| 01

SHT 27 OF 34




DDCMIS INTERFACE WITH BELT WEIGHER (BW)

UP RAJYA VIDYUT UTPADAN NIGAM LTD
1 X 660 MW PANKI TPS

r bpcmis | MARSHALLING PANEL & 1 e oy oamm
| | INST.CABLE
/\ | | 375 /\ SWGR MODULE
COMMON | | BL
| }
| | I ¢ I / \ 2s ON FEED BACK
I } : 3 : RD %) H (NO)
| | BINARY I
| |
: INPUT : | | 0
| I Ll 1 GE . | BW FAULT
| | | |
| | I I REMOTE SELECTED
| | Lld ]! vE
I 1 i ® : > |
| | e #
| i e |1 GR o —I_II TOTAL SER PULSE
I I Ple | ! BN
| |BINARY I : . _I_ ——————— ————00— 10
| |outPuT I g WT
BUS Y i : ® : \ I @
<I:DI : ; .h ; BK & ZIJ COMMAND ON
| | | |
{ E L ] L |
OWS
booo
\/ SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB’S ARE USED FOR SPARE CORE
TERMINATION.
DRG.NO.|9962—-001—-PE-405—-PVI-B-152

DATE

11.02.2019

DDCMIS

INTERFACE WITH BELT WEIGHER (BW)

REV.NO.

01

SHT

28 OF 34




DDCMIS INTERFACE WITH SUSPENDED MAGNET (SM)

—————— — MARSHALLING PANEL G-TYPE 8PAIR 0.5sqmm
|  DDCMIS | 378 71 INST.CABLE SWGR_MODULE
/\ I I COMMON Kw-ull BL- N .
: : | | RD—| / \ ON FEED BACK
| |
| | | & | %, 1 (NO)
| | | | @<
| | | | e CONTROL SUPPLY NOT HEALTHY|
I I LlS | _ Ly
o1 (NC)
| | | | 2 A
I I | I &
| | g REMOTE SELECTED
| BINARY | YE—I
—e— %, | (No)
|| INPUT I COMMON I le || GR—I
| i T zj UNDER CURRENT RELAY TRIP
: : 1 BN & | o)
I I
: l I g || WT—I % SMTRIP (NO)
BUS | | ; = ; & |
Sy I (— | e b o ol
| | | g || o | OIL TEMP HIGH (NO)
{ E | | | |
L | | L —— |
ows | | ——=3
| | | # 1B
| | | |
| ' 18 1 BL-l %, =1
I I [ [ ON COMMAND
|| BINARY | COMMON I I
|| outpur | y-ak RD—II >
: $$ : : c : GE—II LOCAL MODE SELECTED
L g —1
| | BV @
\VAR l i e e
L — — € GR-Il
B S P A7)
f —
| |@qF——BNL_ L ee-—| ¢
I I
| g__|___vg—_||__ ——— 00— 1 &
Lo BK—Il
T o ———-00— 1
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE L 0 0 0 0l SHIELD BUS
NOTE:—2 # 8 LEVEL TERMINAL BLOCK
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO. [9962—001- PE-405—PVI-B—152
TERMINATION. ud 1 X 660 MW PANKI TPS DATE 11.02.2019
” [l ) DDCMIS INTERFACE WITH SUSPENDE MAGNET (SM) REV.NO. o1
SHT 29 OF 34




DDCMIS INTERFACE WITH METAL DETECTOR (MD)

MARSHALLING PANEL

r—————- = = G-TYPE 8PAIR 0.5sqmm
| DDCMIS | | # 1B | BL—I INST.CABLE SWGR MODULE
| | COMMON EEE A o
| | | | RD—| / \ ON FEED BACK
| : 81 2 | Mo
I | |
I : | | S MD FAULT
I | |
c | ! GE-I (NO)
| } } L } & I I
| | | |
I I | ) | %, REMOTE SELECTED
|| BINARY | I I
| i e YE- > | (NO)
| INPUT | COMMON | : | GR—I o
' ! | ‘ | BN—I | METAL DETECTED (NO)
: i | I %, |
| |
I I 119 || WT—I %S METAL DETECTOR BYPASS(NO)
BUS q:DI I T % I
| | | |
) | | i o—
LOCAL STOP OPERATED(NO)
| I | |h I BK—I
/ \ I ; —e— %, |
| L ——_1
owWS | | 0
| | | |
| | COMMON e BL—Il
: I | g | RD—I gﬁ }J FAULT IN MD SEARCHED (NO)
| | - |
| I 1T @ !
| | | |
| | [|c |l
GE—Il MD NOT RESET
| ! AR >——
| I 11 d i YE—I]
N | I B N
| I [1& |1 GR—II
| | |- —{-—-e0-—+-0
I I He || BNl & —
| | BINARY | COMMON 11g |1 \ , ON COMMAND
| | outpur | el WT=II &
I I [ h || \ /
| b | e BK—Il & — LOCAL MODE SELECTED
| | L |
L il 0 0 0 O| SHIELD BUS
:8-_::5:; ﬁ$BRE[E)\L/JEI\II_DAI"ELMCIJ[E]JZEUgfog:v}I:EREVER APPLICABLE — UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO.|[9962—-001—-PE-405—PVI-B-152
: 1 X 660 MW PANKI TPS DATE 11.02.2019
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB’'S ARE USED FOR SPARE CORE ” "l
TERMINATION. || DDCMIS INTERFACE WITH METAL DETECTOR (Mp) |RoV:NO-| O1
SHT 30 OF 34




DDCMIS INTERFACE WITH IN LINE MAGNETIC SEPERATOR(ILMS)

MARSHALLING PANEL C-TYPE BPAR 0O.5sqmm

C  Arrve 7 INST.CABLE SWGR MODULE
| DDCMIS | :_#_TE_:
/\ | | COMMON 13, BL- A o
| | i | / \ ILMS ON FEED BACK
| ! &1 RD— o I— Moy
| | | |
I : | | S CONTROL SUPPLY NOT HEALTHY
I | |
c GE—I NC
| | o > i (NC)
| | | |
I : | | 10 ILMS FAULTY
|| BINARY I | d ]| YE—I
| f 1@ i > H_ (NO)
| INPUT | | | #
| | | .e | GR-I e | REMOTE SETECTED(NO)
| I BEaR _ !
COMMON BN—I
| I T a
I I {9 | WT—I UNDER CURRENT RELAY TRIP(NO)
BUS q:DI I T % I
| | | |
) | | i o —
I I [ h | BK—I CLEARED BELT TRIP(NO)
—\ | i ol ol
| L ——_l
Oows I | T g Q(
| | | | OIL TEMP. HIGH(NO)
I I [|a |l BL—II |
| | Al & |
I I I I o
! l : b l RD—II MAG.SEPERATOR DC SUPPLY ON(NO)
| | 2 >—r—| '
| | e | CE_l =
| | | & +———220 -1 ——ee——1+-9Q
I I [|d |l _
Al | {0 =TI N AP P
| I I{e | GR—II
| i i ? i 2 ON COMMAND
| | BINARY | llg |I BNl \ I —
%
| | outpur | COMMON [1g |! \ ,
| | WT—IlI
I &4 i He || & CONVEYOR SYSTEM TRIP
| | I'{h |l \ /
| i tre |l =L Sl & — LOCAL MODE SELECTED
I I I I
[ i - 0 0 0 0| SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE UP RATYA VIDYUT UTPADAN NIGAM LID DRG.NO. 10962001 PE—#05_PVE_B—152
NOTE:—2 # 8 LEVEL TERMINAL BLOCK [ud 1 X 860 MW PANKI TPS 11.02.2019
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB’S ARE USED FOR SPARE CORE DATE i
TERMINATION. ” [l DDCMIS INTERFACE WITH INLINE MAGNETIC REV.NO.[ 01
SEPERATOR(ILMS) SHT 31 OF 34




DDCMIS INTERFACE WITH REV (DOL)
G—TYPE 4 PAIR 0.5sgmm
e - MARSHALLING PANEL INST.CABLE
//A\\ : DDCMIS : g 1 /n\ SWGR MODULE
| | BL
COMMON ,
: : i 8 i / \ < FEED BACK FORWARD
RD
| | -8 2 |— o)
| |
| I
| | : : ZS FEED BACK REVERSE
| | BINARY | i Ps ' GE > - (No)
I | NnPUT | | I
I : | | CONTROL SUPPLY NOT HEALTHY
. L1 d 1 YE NC
q:u i B e > H/_( )
! ! | e |l oR o
I . @1 o | OVERLOAD TRIP
| I f
BUS I | BiNaRy | l ® l BN o RTT COMMAND FORWARD
| | COMMON g
I O%‘IEUT ! : ® : WT >
| | | h | BK \ /
I } | i I e I > <iz— COMMAND REVERSE
= | I
WS | | L
L 1
\/ SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO. [9962—001—-PE—405—PVI-B-152
ud 1 X 660 MW PANKI TPS DATE 11.02.2019
” [l ) DDCMIS INTERFACE WITH REV (DOL) REV.NO. 01

SHT
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DDCMIS INTERFACE WITH VVVE

G—TYPE 4 PAIR 0.5sgmm

e - MARSHALLING PANEL INST.CABLE
/\ | DooMis | 375 SWGR MODULE
| COMMON BL
: | i 8 i / \ < ON/OFF FEED BACK FORWARD
RD
| : R 11— (o)
| |
: : i o
| | eary | ! S ! GE & || FOR/REV FEED BACK (NO)
I [ INpUT | | |
q:“ : |4 VWF DRIVE FAULT(NO)
I I YE |
| [ | o | % Il_
BUS : I o
' | COMMON T o :l—"‘” COMMAND ON,/OFF
| | BINARY | | : | I
| |outPut | i g i
u : $$ : = x| COMMAND FWD/REV
h
OWS | | e
L 0 | T
—————— L=—_1
\/ SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK = UP RAJYA VIDYUT UTPADAN NIGAM LTD DRG.NO. [9962—001-PE—405—PVI-B-152
NOTE:—3 @@ INEACH DDCMIS POST,UNUSED TB'S ARE USED FOR SPARE CORE 1 X 660 MW PANKI TPS DATE | 11.02.2019
TERMINATION. iy | ODCMIS  INTERFACE  WITH VvvE REVANO.| O
SHT 33 OF 34




DDCMIS INTERFACE WITH HTCHP

G—TYPE 4PAIR 0.5sgmm

______ MARSHALLING PANEL INST.CABLE
- 3
| DDCMISl _
| M4 18 | SWGR MODULE
/\ | | COMMON ! 3 I BL
| | | | / \ Z\| 86  |ELECTRICAL PROTECTION OPERATED
| : 8 RD 2 I ®o
I I
| | | |
! ! | |
| | BINARY I | |
I | INpUT | | |
: : | | - STATUS
I | ¢ |1 a
BUS | ! — o+ CE 2 }J ON (NO)
) | RRE
‘ ! BERE
YE
/ \ : : | |l&+-———————+——— eo—+—2
| | : :—-—:———ER——————————@@—-——@
ows | | | |
I | BINARY | NP BN
: oUTPuT i ! * | ? | COMMAND ON
BEY | COMMON : S : wr
| | | |
h BK
\/ | | | |l&t+—————— ————e0— {9
b - L—.]
booo
SHIELD BUS
NOTE:—1 $$ REDUNDANT OUTPUTS WHEREVER APPLICABLE
NOTE:—2 # 8 LEVEL TERMINAL BLOCK —
— ; UP RAJYA VIDYUT UTPADAN NIGAM LTD \NO.|9962-001-PE~405-PVI-B-
NOTE:—3 ??R h|/|r\|1,\|-l:/i\;:l|c-|)NDDcM|s POST,UNUSED TB'S ARE USED FOR SPARE CORE i A T D g 11022015
s/ | DDCMIS INTERFACE WITH HTCHP REV.NO.| Of
SHT 34 OF 34




INTERFACE SP FOR

DC JOP, EOP & DC SOP MOTOR

SIEMENS

SWITCHGEAR/

VOLTAGE DISTRIBUTION

L+

240V AC
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220v

—
[\

DPU
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1/0
MODULE
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SIGNAL
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(]
20

o]

+)
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)

NOTE:

THE RESISTOR 'R’ WILL BE SUPPLIED
BY BHEL. IT IS TO BE CONNECTED
PERMANENTLY AND NO OTHER
STARTING RESISTOR IS TO BE USED.

r— T T T
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: DC JOP, DC EOP & DC SOP STARTER PANEL
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INTERFACE FOR VFD CONTROL DRIVE
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A. DRIVE CONTROL PHILOSOPHY

The control philosophy for different type of Drives is detailed below:

1 Bi-directional drives with Integral Starter(Open/Close duty and
inching/requlating duty)

a) All bi-directional drives shall have integral starter. These drives shall be
operable from Remote i.e. from Central Control Room (CCR).

b) Remote manual operation of all drives shall be done from Operator
Works Station (OWS).

C) Remote control commands i.e. open/close generated from DCS shall
be issued to Integral Starter through interposing relays, mounted in
Integral Starter. For open/close duty bi-directional drives, DCS output
command shall be latched in DCS, except for inching duty bi-directional
drives where latching is not required.

d) Necessary electrical protections shall be realized at Integral Starter,
whereas process interlocks and protection shall be realized in DCS.

e) Following signal exchange shall take place between Integral Starter &
DCS.

- open & close command

Integral Starter Disturbed (Loss of power supply/Loss of control
supply/ Motor thermostat trip/ Thermal O/L / Torque open/close
cut off/ Local/off/Remote S/S in Local or Off mode/Stop PB
optd).

Valve status feedback by means of limit switches (open/close).

Valve position feedback (4-20mA) for inching duty drives.

2 Unidirectional LT Drives (Contactor Operated)

a. Unidirectional LT drives shall be operable from Remote i.e. from
Central Control Room (CCR). Drives shall be provided with Local
Emergency Stop Push Button (EPB).

b. Remote manual operation of all drives shall be done from OWS.

C. Remote control commands i.e. start/stop, shall be generated from DCS
and shall be issued to MCC through interposing relays located in
respective MCC.DCS output command shall be latched in MCC. EPB
(stay put type), in MCC supplier's scope, shall be wired directly to
MCC. The EPB shall be provided with press to lock and turn to release
type, keyless mechanism.
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d. Necessary electrical protections for the drives shall be realised at MCC,
whereas process interlocks and protections shall be realised in DCS.

e. Following signal exchange shall take place between MCC & DCS

i. Drive Start & Stop commands.
ii. Drive ON & OFF feedback.
iii. MCC disturbed (Thermal O/L /Control supply fail/ EPB operated/
MCC switched off).

f. Current transducers, 4-20mA types (in MCC suppliers scope), shall be
mounted in the MCC for monitoring the current in DCS for all drives >
30 KW and for important drives <30 KW. Auxiliary power supply to
these transducers shall be provided from the control power supply of
the respective MCC.

3 Solenoid Operated Drives

a. Solenoid operated drives shall be operable from remote i.e. CCR only.

b. Remote manual operation of all drives shall be done from OWS.

C. Remote control commands i.e. open/close shall be generated from
DCS and shall be issued to the respective solenoid through interposing
relays located in Interposing Relay panels.

d. Necessary process interlocks shall be realized in DCS.

e. Following signal exchange shall take place between solenoid operated

drive & DCS

i. Valve open & close command.

ii. Valve status feedback by means of limit switches (open/close),
wherever available.
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B.

HT/LT Unidirectional Drives (Breaker operated).

a. Remote manual operation of Breaker operated drives shall be normally
from remote i.e. Station DCS in main Control Room through OWS.

b. Remote/Switchgear (SWGR) selection shall be realized from SWGR
mounted R/S selector switch.

c. Following are the operational combinations for breaker operated drives:

-SERVICE POSITION — Drive Operation (Start/Stop) shall be from
CCR with R/S (Remote/SWGR) selector switch in Remote position.

-TEST POSITION — SWGR Testing (Start/Stop) from SWGR/CCR.

Switchgear mounted ‘Trip/Neutral/Close’ switch shall be provided for
testing of switchgear when ‘R/S’ selector switch is selected as ‘SWGR'.

d. Remote control commands i.e. start/stop, pulse type, shall be
generated from DCS and shall be issued to Switchgear through
interposing relays located in respective Switchgear.

e. The EPB shall be wired directly to switchgear. The EPB (stay put
type), in SWGR supplier’'s scope, shall be provided with press to lock
and turn to release type, keyless mechanism. Under its locked
position, the drive operation shall be inhibited.

f. Necessary electrical protections for the drive shall be realised at
Switchgear, whereas process interlocks and protections are realised in
DCS.

g. Following signal exchange shall take place between SWGR and DCS:
i. Drive Start & Stop commands.
i. Drive ON & OFF status feedback.

iii. Master Trip Relay (86 Relay) operated.

iv.  Emergency Stop PB operated.

h. Current transducers (for FD fan, PA fan, ID fan, Mill Motors, MDBFP,
CEP & ECW pumps only), 4-20mA types (in SWGR suppliers scope),
shall be mounted in the SWGR for monitoring the current in DCS.
Auxiliary power supply to these transducers shall be provided from the
control power supply of the respective switchgear.

i. Multifunction relay shall be provided in SWGR which will be connected
to DCS through serial link via Data concentrator for transmission of soft
signals to DCS including over load alarm, relay fault, motor current,
SWGR disturbed(control supply failed or trip coil unhealthy), SWGR
available (Selector switch in remote, Breaker spring charged, SWGR is
service position).

SEQUENCE CONTROL PHILOSOPHY
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1.0 Sequence control is envisaged for startup and shutdown of main drives
and their associated drives from OWS. The drives can be operated
manually or automatically through group/sub-group control and through
process interlocks.

1.1 Sequence Mode Operation

Sequence controls are organized hierarchically in accordance with the
operation concept of the plant process. Accordingly following levels of
sequence control exists.

- Functional group control
- Sub group control

Functional Group Control logic co-ordinates between functionally
cascaded lower level sequence control logics. It performs following
functions

- Mode of operation
- Sequential start/stop of sub group.

Sub Group Control performs sequence control strategies on main
drive and related drives as required by the process and taking care of
the healthiness of each drive e.g. BFP along with its recirculation valve,
discharge valve and AOP in a sequence, will form sequence control
logic for BFP.

1.2 Sequence Start Up Mode

1) Automatic mode: - In this mode of operation, once the sequence is
initiated, it shall progress without involvement of the operator.

2) Semi-automatic mode: - In this mode of operation, once the sequence
is initialized, the step progressing shall be displayed on the OWS. But
the step execution command shall be interlocked and shall be sent by
the operator via keyboard. It shall be possible to bypass and/or
simulate one or more criteria to enable the program to proceed. This
facility shall allow the program to be executed even if some criteria are
not fulfilled. It shall be possible to put the system on the auto mode
after operating it on semi-auto mode for some steps or vice-versa,
without disturbance to the sequence operation.
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1)

Operator test mode: It shall be possible to use the sequential control
in operator guide mode / test mode i.e. the complete system runs and
receives input from the plant OWS but its command output is blocked.
The whole program, in this case shall run in manual mode. This mode
shall allow to practice manual operation using step and criteria
indications. The actual protection shall remain valid during this mode of
operation also.

ANALOG CONTROL & MEASUREMENT PHILOSOPHY

1.1

1.2

1.3

1.4

Analoqg Drives Control

A drive control function residing in controller is used to position the
pneumatically/electrically operated control valves. Interlock and
protection Open/Close Commands, originating from field or generated
internally in Control Logics (ACS), are interfaced with the drive control
function residing in controller.

Control Valve actuator design shall take care of fail safe condition i.e.
bringing valve to full open/full close or stay put mode, on signal
(pneumatic/electric) failure.

Auto/Manual operator control and display for various control loops shall
be provided through OWS, using Analog Displays.

Analog Displays have following functionality:

—  Auto/Manual selection with control device “Raise/Lower Buttons”
—  Set point indication with “Raise/Lower Buttons”

— Indication for deviation between set point and measured value

—  Measured value indication

—  Final control element portion indicators

01 DATE 11.02.19
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CHAPTER-2: FIELD AND MEASURING INSTRUMENTS

2.00.00

2.00.01

2.00.02

2.00.03

2.00.04

2.00.05

2.00.06

MEASURING INSTRUMENTS (PRIMARY AND SECONDARY)

Measuring instruments/equipment and subsystems offered by the Bidder shall be
from reputed experienced manufacturers of specified type and range of
equipment, whose guaranteed and trouble free operation has been proven. Refer
Sub-section/chapter 1, Vol. V, Basic Design Criteria. Further, all instruments shall
be of proven reliability, accuracy, and repeatability requiring a minimum of
maintenance and shall comply with the acceptable international standards and
shall be subject to Owner's approval.

Every panel-mounted instrument requiring power supply shall be provided with a
pair of easily replaceable glass cartridge fuses of suitable rating. Every instrument
shall be provided with a grounding terminal and shall be suitably connected to the
panel grounding bus.

All transmitters, sensors, and switches, Gauges for parameters like pressure,
temperature, level, flow etc. as required for the safe and efficient operation and
maintenance as well as for operator and management information (including all
computation) of equipment in the system under the scope of specification shall be
provided on as required basis with in quoted lump sum price. The Bidder shall
furnish all Instrumentation / Control equipment & accessories under this
specification as per technical specification, ranges, makes & model as approved by
the Owner during detailed engineering.

The necessary root valves, impulse piping, drain cocks, gauge-zeroing
cocks, valve manifolds and all the other accessories required for mounting/erection
of these local instruments shall be furnished, even if not specifically asked for, on
as required basis. The contacts of equipment mounted instruments, sensors,
switches etc. for external connection including spare contacts shall be wired out in
flexible/rigid conduits, independently to suitably located common junction boxes.
The proposal shall include the necessary cables, flexible conduits, junction boxes
and accessories for the above purpose. Double root valves shall be provided for all
pressure tapping where the pressure exceeds 40 Kg./sqg.cm.

For corrosive applications, all instruments applications, they shall be provided with
wetted parts made of Monel/ Hastelloy C or any other material (if proven ness
experience of the proposed material for such applications is established by bidder).

All instruments shall be provided with durable epoxy coating for housings and all
exposed surfaces of the instruments.

All field instruments shall be weatherproof, drip tight, dust tight and splash proof
suitable for use under outdoor ambient conditions prevalent in the subject plant.
All field-mounted instruments shall be mounted in suitable locations where
maximum accessibility for maintenance is achieved. The enclosures of all
electronic instruments shall conform to IP-65 unless otherwise specified (Explosion
proof for NEC article 500, class 1/2, Division 1 area & Flame proof area) and an
anti corrosive paint shall be applied to the field mounted enclosures / instruments.

1 x 660 MW - Panki Thermal Power Station g%

Bidding Doc. No. : 14A14-SPC-G-0001
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2.00.07

2.00.08

2.01.00

2.01.01

In general, double cable entry shall be provided, wherever available, unused cable
entry shall be provided with blind metal plug. All the field instruments shall also be
provided with SS tag nameplate. Counter and mating flange (SS316 material),
fastener, gaskets, Nuts, bolts etc. shall also be included wherever required with the
field instruments.

In general, front draw out type instruments with plug-in facility at the rear for
connecting cables for power supply and signal shall be provided unless otherwise
specified like for Explosion proof area, Flame proof area and high vibration prone
area. Separate plugs & socket connection shall be provided for connecting power
supply cables and signal cables.

The plug & sockets shall be polarized to prevent wrong connections and have
facility for secure coupling in plug-in position to prevent loose connections.

Signal and Electrical connection shall be screwed connection with double
compression type Nickel-plated brass/SS316 cable glands (Material as decided by
owner) for Explosion proof area, Flame proof area and high vibration prone area.

The quantity of secondary instruments etc. to be provided by Bidder shall be
adequate to meet the requirements of Technical Specifications. Any other
additional quantity of secondary instruments envisaged by Bidder as per system
and process requirements shall also be supplied without any cost implication.

SPECIFICATION FOR ELECTRONIC TRANSMITTERS

SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR PRESSURE, DIFF.
PRESSURE AND DP BASED FLOW, LEVEL MEASUREMENTS

Sl. Features Essential/Minimum Requirements
No.
1 Type of Transmitter Microprocessor based 2 wire type, Hart
protocol compatible
2 Accuracy + 0.1% of calibrated span (minimum)
(upto turn down ratio of 10:1).
3 Output signal range 4-20 mA DC (Analog) along with

superimposed digital signal (based on
HART protocol)

4 Turn down ratio 10:1 for vacuum/very low pressure
applications.

5:1 for very high pressure application.

30:1 for other applications.

5 Stability + 0.1% of calibrated span for six months

for Ranges up to and including 70Kg/cm?2.
+ 0.25% of calibrated span for six

months for Ranges more than 70Kg/cm2.

6 Zero and span drift +/- 0.015% per deg.C at max span.

1 x 660 MW - Panki Thermal Power Station g%
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+/- 0.011% per deg.C at min. span.

7 Load impedance 500 ohm (min.)

8 Housing Weather proof as per IP-65 with durable
corrosion resistant coating.

9 Over Pressure 150% of max. Operating pressure.

10 Connection (Electrical) Plug and socket type

11 Process connection 1/2 inch NPT (F)

12 Span and Zero Continuous, tamper proof,
Remote as wellas adjustability
manual from instrument with zero
suppression and elevation facility

13 Material Die cast  Aluminum with epoxy

coating/SS316 for body.
SS316 for Diaphragm.

14 Accessories -Diaphragm seal, pulsation dampeners,
syphon etc. as required by service and
operating condition.

- LCD/TFT digital integral Indicators with
scale of Engg. Units.

-2 valve SS316 manifold for absolute &
Gauge pressure transmitters, 3-valve
SS316 manifold for vacuum pressure
transmitters & where DP transmitters are
being used for pressure  measurement
and 5 valve SS316 manifold for
DP/Level/Flow applicable.

Transmitters should not be mounted
directly on the manifold; Manifold shall be
non integral type only.

- Snubbers/Pulsation dampners shall be
used where the process media is unstable
for measurement such as the discharge of
a pump.

-For hazardous area, explosions proof
enclosure as described in NEC article

500.
i5 Diagnostics Self Indicating feature
16 Power supply 24V DC = 10%.
17 Adjustment/calibration From hand held -calibrator/centralized
From hand held OWS based system

calibrator/centralized OWS
based system
n/maintenance (as
applicable).

1 x 660 MW - Panki Thermal Power Station g%

Bidding Doc. No. : 14A14-SPC-G-0001
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Notes
For primary air/ secondary air/flue gas applications, DP type transmitters shall be
provided for pressure measurement.
LVDT type is not acceptable.
Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable
for cleaning. The entire volume above the diaphragm shall be completely filled
with an inert liquid suitable for the application.

2.02.00 Specification for Pressure Gauge, D.P Gauge, Temperature Gauge and

Level Gauge

s. no. Features

1 Sensing Element
and Material

2 Body Material

3 Dial Size

4 End Connection
Accuracy
Scale

7 Range Selection

Essential minimum requirements

Pr. Gauge/DP
Gauge/Draught
gauges

Bourdon for high
pressure,
Diaphragm/
Bellow for Low
pr. Of SS 316

Die Cast
Aluminum with
stoved enamel
black finish
/SS316

150 mm with
toughened
shatter proof
glass

Y2 inch NPT (M)

+/- 1% span

Linear, 270° arc
graduated in
metric units

Cover 125% of
max. of scale

Temperature
gauge

Mercury in
Steel/Bimetallic
type for below
450°C and inert
gas actuated for
above 450°C of
SS bulb and
capillary

Die Cast
Aluminum with
stoved enamel
black finish
/SS316

150 mm
toughened
shatter proof
glass

3" NPT (M)

with

+/- 1% span

Linear, 270° arc
graduated in °C

Cover 125% of
max. of scale

Level Gauge

Tempered *
toughened
Borosilicate gauge
glass steel
armoured reflex
or transparent

type.

Forged carbon
steel/SS 304

Tubular covering
entire range

Process
connection as per
ASME PTC and
drain/vent 15 NB

+/- 2%

Linear vertical

Cover 125% of
max. of scale

1 x 660 MW - Panki Thermal Power Station

Bidding Doc. No. :
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eJC=




Part B/Ch 2: Field &

Volume V -
DCPL Instrumentation & Control Works ”eas"”"gsﬁ?:et{r';‘ﬁf“gg
8 Over range test Test pr. For the assembly shall be 1.5 to the max.
Design pr. At 38°C
9 Housing Weather and dust Weather and dust CS/304 SS leak
proof as per IP-  proof as per IP-65 proof.
65
10 Zero/span Provided Provided -
Adjustment
11 Identification Engraved with service legend or laminated phenolic
name plate
12 Accessories Blow out Disc, SS316 Gasket for all
siphon, snubber, Thermowell KEL-F shield for
pulsation transparent type
dampener, vent and drain
chemical seal (if valves of steel/SS
required by as per CS/ alloy
process) gauge process
isolation valve requirement.
13 Material of SS 316 SS 316
Bourdon/
movement
Notes - *Bicolour type level gauges will be provided for applications involving steam and
water except for condensate and feed water services.
Length of gauge glass shall not be more than 1400 mm. If the vessel is higher,
multiple gauge glasses with 50 mm overlapping shall be provided.
Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be removable
for cleaning. The entire volume above the diaphragm shall be completely filled
with inert liquid suitable for the application.
3.00 GUIDED WAVE RADAR TYPE LEVEL TRANSMITTER
ided wave radar type level transmitters shall be provided for level
mea ents of the vessel under vacuum or low pressure applications as
specified in -A.
Type Guided wave Radar
Principle TDR (Time domain reflectrometry)
Probe Type & Material xial, SS316/316L. If required, probe
shall uitable for overfill prevention.

Connection type and material Flanged and 55316/316L.

Signal o/p 4-20mA with HARTWe for overfill
prevention.

Display Integral

Power supply 24 VDC

1 x 660 MW - Panki Thermal Power Station g%
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2.18.00

-60°C to +20°C Dew point

+ 2°C Dew point

SS316 (wetted parts)

a) AUTOMATIC CALIBRATION

(b) Can be Configured for Linear 4-20mA
signal in °C & °F Dewpoint, ppm(v),
ppb(v), g/m3

Temperature Compensation

Failure Diagnostics

Features

()

(e) ong Term Stability

(f) Fa esponse

(9) A4X Protection

(h)  Supplied i Calibration Certificate

Traceable to nal & International
Humidity Standards
(i) Sensor protection with sin d filter

6)) Local LCD Display for Dew Poin

Limit switches

For offsite plant application Limit switches shall be gold plated with high
conductivity and non corrosive type. Contact rating shall be sufficient to meet the
requirement of DDCMIS subject to a minimum of 60 V, 6 VA rating. Protection
class shall be IP 65. Contact shall be either 1 no, DPDT or 2 nos. SPDT minimum.

For main plant application, limit switches are to be provided as per bidder
standard and proven practice.

All limit switch shall be conform to IEC-60947-5-1.
MATERIAL HANDLING SYSTEM RELATED SPECIAL INSTRUMENTS

PULL CORD SWITCH

Addressable Type
Cast Iron
Continuous 10 Amp, Breaking 2
Amp. (240 V AC)
2 NO + 2 NC
Manual Reset
ie Cast Aluminum

Type
Body
Contact rating

No. of contact
Reset facility
Type of enclosure

Degree of protection : Flameproof/Explosion proof for NEC
class 2, Divisign 1 area
Local trip indication : Required
Accessories : 1. Canopy over lever ull Cord switch
2. Linking of switches t h a single

cable for each section.

1 x 660 MW - Panki Thermal Power Station E]%
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2.23.21 POWER FACTOR METER (DIGITAL)
Type : Electronic digital 7- segment with
fluorescent display
Input : 4 - 20 mA DC
Mounting : Flush Panel, compatible for
mounting on mosaic grid panel
ber of digits : 41/2 digit
imension : 192X192 mm
Digit si : Approximately 40 mm
Range : -1-0-+1
Accuracy + 0.25 %
Display Red LED display
Connection Plug in type

Magnetic Shield Shielded Case

2.23.22 SYNCHROSCOPE

Synchroscope shall be designec\to provide an illuminate and indication of phase and
frequency difference between bus, voltages and generator voltage. It shall denote
the actual frequency difference corresponding to the inverse of time taken for one
rotation of the illuminated vector spef. Synchroscope shall be designed as per
IEC/DIN/BS standard.

Input : Differential frequency & Differential
Voltage

Mounting : Flush Panel, sogmpatible for mounting on
mosaic grid pa

Face Dimension : 96 x 96 mm

Accuracy : + 0.5%

Magnetic Shield : Shielded Case

2.24.00 CONTROL DESK/PANEL PUSH BUTTONS
2.24.01 PB/ ILPBs FOR ON/OFF, OPEN/CLOSE
Type : Momentary/Miniaturized

Suitable for mosaic grid 24x48 Mm with 2 PB
and 3 coloured LED.

Contact Configuration : 2 NO + 2 NC

Contact Material : Hard Silver Alloy

Contact Rating : 500V /10 A

Insulation Voltage : 2 KV for 1 minute between terminals and earth
Lamp Rating :-

a) Voltage : 240 V AC

1 x 660 MW - Panki Thermal Power Station g%
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b) Watt 2 Watt (approx.)
Colour
Red ON/Start/Open ILPB
Green OFF/Stop/Close ILPB
Red energized, running, Start, valve open LED/Lamp
Green de-energized, stopped, valve closed LED/Lamp
Light yellow abnormal, discrepancy LED/Lamp
Red OFF/Stop/Close PB
Green ON/Start/Open PB
Red Emergency trip push buttons with red
flap / Hinged Transparent acrylic cover.
2.24.02 PUSH BUTTON FOR Control DESK
Type : Momentary mosaic grid mounted
24x48 mm size, single PB 18x40 mm
Colours
DESK RELEASE PB - Yellow
Desk Lamp test PB - Blue
Desk Acknowledge PB - Green
2.24.03 PUSH BUTTON FOR SEQUENCE START/RELEASE

Momentary (Miniaturised) suitable for mosaic grid 24x48 mm, 3 PB + 5 LED.
2.24.04 PUSH BUTTON FOR ANNUNCIATION
Contacts

- Number & Type
- Breaking capacity

As per requirement

1 Amp, 220V DC

10 Amp, 600V AC

Different colours for Accept/Acknowledge -
Green, reset Grey, test - Yellow & Audio
Acknowledge - Black.

2.25.00 Digital Indicators for Control Desk Draw out section.

Type : Electronic digital 7- segment with fluorescent
display

Input : 4 - 20 mA DC

Mounting : Flush Panel

Number of digits : 31/2 digit, Float decimal.

Size : 48 mm (W) x 24 mm (h)/50 mm x 25
mm

Accuracy : 2.5% of final value

Display : Red LED display

Temp. coefficient 0.15%/deg C of measured value

1 x 660 MW - Panki Thermal Power Station g%
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1.1+

11-1/2 Vv H\6

NOTE

1.

MATERIAL OF THE BOSS AND NIPPLE SHALL BE THE SAME AS THE PIPE INTO WHICH
IT IS WELDED AND CONFORM TO ANSI B16.11.

THE LENGTH OF NIPPLE SHALL BE 250 MM.

THE OTHER END OF THE NIPPLE SHALL BE SOCKET WELDED WITH 1/2" GLOBE
VALVE OF MATERIAL AS PER ANSI B 31.1.

TWO ISOLATION VALVES ARE TO BE USED FOR PRESSURE EXCEEDING 40 Kg/Cm2.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE STATED.

EDGE HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY(1/64” RADIUS)
FREE FROM BURRS, WIRE EDGES OR OTHER IRREGULARITIES.

FOR PU COATED PIPE REFER SHT NO.7

TLE = DRG. NO.
STD INSTRUMENT STUB  PE-DG-426-145-1101
DETAILS REV. 00

PRESSURE STUB SH. 02 OF 08
SYSTEM PRESS < 60Kg/Cm2 & SYSTEM TEMP<425 Deg C, Nb15 , CL3000




1.1+

17.5=1/2 V' + 61N

NOTE

1. MATERIAL OF THE BOSS AND NIPPLE SHALL BE THE SAME AS THE PIPE INTO WHICH
IT IS WELDED AND CONFORM TO ANSI B16.11.

2. THE LENGTH OF NIPPLE SHALL BE 250 MM.

3. THE OTHER END OF THE NIPPLE SHALL BE SOCKET WELDED WITH 1" GLOBE
VALVE OF MATERIAL AS PER ANSI B 31.1.

4. TWO ISOLATED VALVES ARE TO BE USED.
5. ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE STATED.

6. EDGE HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY(1/64” RADIUS)
FREE FROM BURRS, WIRE EDGES OR OTHER IRREGULARITIES.

TITLE = DRG. NO.
STD INSTRUMENT STUB PREE-VP%b426-145-I101
DETAILS SH. 03 OF 08

PRESSURE STUB
SYSTEM PRESS > 60Kg/Cm2 & 425 Deg C < SYSTEM TEMP <= 500 Deg C , Nb25 , CL3000/6000




I
— ¢33.41x9.09 —~—

1.1+
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23.5-1/2 V + 61N

NOTE

1. MATERIAL OF THE BOSS AND NIPPLE SHALL BE THE SAME AS THE PIPE INTO WHICH
IT IS WELDED AND CONFORM TO ANSI B16.11.

2. THE LENGTH OF NIPPLE SHALL BE 250 MM.

3. THE OTHER END OF THE NIPPLE SHALL BE SOCKET WELDED WITH 1” GLOBE
VALVE OF MATERIAL AS PER ANSI B 31.1.

4. TWO ISOLATED VALVES ARE TO BE USED.

S. ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE STATED.

6. EDGE HOLE MUST BE CLEAN AND SQUARE OR ROUNDED SLIGHTLY(1/64” RADIUS)
FREE FROM BURRS, WIRE EDGES OR OTHER IRREGULARITIES.

TITLE :
STD INSTRUMENT STUB B DG 4261451101
DETAILS REV. 00
PRESSURE STUB SH. 04 OF 08

SYSTEM TEMP > 500 Deg C , Nb25 , CLS000




25 , \#5
O

— =15
TEMPERATURE STUB FOR STRAIGHT IMMERSION

' 55 ;

I — =

Y Ea

/ﬁ.
1%

— =15

NOTE TEMPERATURE STUB FOR SLANT IMMERSION

1. MATERIAL OF THE BOSS SHALL BE THE SAME AS THE PIPE INTO WHICH IT IS WELDED.
2. LENGTH OF THE STUB (L) SHALL BE 64/45 mm DEPENDING UPON PIPE SIZE,
AS PER CORPORATE STD. AA 7326102.(FOR PIPE OD 88.9 mm TO 159 mm
STUB HEIGHT SHALL BE=64mm & FOR PIPE OD >219.1mm STUB HEIGHT SHALL BE=45mm

3. STRAIGHT IMMERSION STUBS SHALL BE USED FOR PIPE OD'S 168.3 mm & ABOVE.
THE STUB HEIGHT FOR PIPE OD 168.3 mm TO <219.1 mm SHALL BE 64 mm.

4. SLANT IMMERSION STUBS SHALL BE USED FOR PIPE OD’S 88.9 mm TO 159 mm.

5. FOR MAIN PIPE OD'S 88.9 mm & BELOW SUITABLE EXPANDER SHALL BE USED.

6. PLEASE REFER SHEET—6 FOR THERMOWELL INSTALLATION.
7. FOR PU COATED PIPE REFER SHT NO.8

TITLE -
STD INSTRUMENT STUB Re. Mo,
DETAILS PE-DG-426-145-1101
TEMPERATURE STUB REV. 00|

SH. 05 OF 08




INSTALLATION TYPE—1 INSTALLATION TYPE—-2
FOR MAIN PIPE OD 88.9mm to 159mm FOR MAIN PIPE OD BELOW 88.9mm

INSTALLATION TYPE—4
FOR MAIN PIPE OD 168.3mm & ABOVE

INSTALLATION TYPE-3
FOR MAIN PIPE OD 88.9mm & BELOW

TITLE -
(s o ) STD INSTRUMENT STUB DRG. NO.
DETAILS PE-DG-426-145-1101
THERMOWELL INSTALLATION QEVO%G OF 08




230 DIA

| 1905 DIA
! 32 DIA g !
| 218 DIA * !
| ? |

34 11—1/2V 460
! g /Q)—> ! —=— 18.0 DIA

BLANK FLANGE—s— N | & ! 24

' —] -— 16 DIA |

N
T3 AN = = B0

FF FLANGE—=—

100

[ 6—1/2V +6 N
BRANCH PIPE—=— /@

INSIDE COATING 102.26 DIA
2mm THICK
POLY-URETHANE

NOTES :—
1. THIS TYPE OF PRESSURE TAPPING IS APPLICABLE FOR PU COATED PIPING.

2. ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE INDICATED.

3. MATERIAL OF BLANK FLANGE, BOSS WILL BE OF SS304.

4. BRANCH PIPE MATERIAL SHALL BE SAME AS MAIN PIPE MATERIAL.

5. FF FLANGE SHALL BE NB100, CLASS 150 AND OF THE SAME MATERIAL
AS THAT OF MAIN PIPE.

TITLE : DRG. NO.
INST. STUB DETAILS (PRESS) PE-DG-426-145-1101
APPLICABLE FOR PU COATED PIPES REV 00

( CW/ACW SYSTEM) SH. 07 OF 08




1.

230 DIA

BLANK FLANGE —=— §

FF FLANGE—_>§ N \

100

INSIDE COATING

2mm THICK
POLY-URETHANE

NOTES :-—

102.26 DIA

190.5 DIA
55 DIA
| —— M33xe2 |
| % | TEMP BOSS
45 % /@ 10-1/2V +6N
. — -18i0 DIA
N 24
=—35 DIA
BN\
114.3 DIAQ
T _ \ 7/
‘%‘é V///////Z 24
N\
%i —~—18.0 DIA
! :
N
\
N/
BRANCH PIPE—» 6—1/2V"+6 N
N
\

THIS TYPE OF TEMPERATURE TAPPING IS APPLICABLE FOR PU COATED PIPING.

ALL DIMENSIONS ARE IN MM UNLESS OTHERWISE INDICATED.

MATERIAL OF THERMOWELL SHALL BE SS316L.

MATERIAL OF BLANK FLANGE, TEMP BOSS SHALL BE OF SS304.

BRANCH PIPE MATERIAL SHALL BE SAME AS MAIN PIPE MATERIAL.

FF FLANGE SHALL BE NB100, CLASS 150 AND OF THE SAME MATERIAL

AS THAT OF MAIN PIPE.

TITLE

INST. STUB DETAILS (TEMP)

APPLICABLE FOR PU COATED PIPES
( CW/ACW SYSTEM)

DRG. NO.
PE-DG-426-145-1101

REV. 00
SH. 08 OF 08 SHS.
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6.10.00 CONSTRUCTIONAL FEATURES OF LOCAL CONTROL PANELS, CONSOLES,

CONTROL Desk, CUBICLES & ENCLOSURES

All control panels, cubicles, consoles, SOV panels and enclosures provided
anywhere for subject plant per this specification shall be of free standing
type and shall be constructed of specified gauge of steel plates (CRCA).
The minimum sheet thickness of panels shall be as follows unless
otherwise specified herein.

Side and top — not less than 1.6 mm
Door — not less than 2.0 mm
Mounting plate — 2.5 mm

Base metal plate - 2.5 mm

Gland plate — 3 mm

The panels, consoles/desks shall be reinforced as required to ensure true
surfaces and adequate support for instruments mounted thereon. All
instrument cutouts, mounting studs, and support brackets shall be
accurately located. All welds on the exposed panel surfaces shall be
ground smooth. Finished panel surfaces shall be free from waves, bellies,
or other imperfections. Unless specified, otherwise, panel doors shall be 4
points hinged and shall have turned back edges and additional bracing
where required to ensure rigidity. Door hinges shall be of the concealed
type. Door latches shall be of the three/four -point type to ensure tight
closing. Door locks shall be furnished which will allow actuation of all locks
by a single master key. All panels shall have removable lifting eyebolts for
safe lifting from top during storage and installation handling.

Cabinet doors shall be hinged and shall have turned back edges and
additional braking where required ensuring rigidity. Hinges shall be of
concealed type. Door latches shall be of three/four -point type to assure
tight closing. Detachable lifting eyes or angles shall be furnished at the top
of each separately shipped section and all necessary provisions shall be
made to facilitate handling without damage. Front and rear doors shall be
provided with locking arrangements with a master key for all cabinets. If
width of a cabinet is equal or more than 800 mm, double doors shall be
provided.

1 x 660 MW - Panki Thermal Power Station E]%
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iii. All panels shall be mounted on vibration dampers, which are secured to C-
channels mounted on the floor. The channels shall be field welded to steel
plates set into the concrete flooring. The steel plates shall be located such
as to approximate the outline of panel bases. The exact mounting details
shall be as approved by the owner during detailed engineering stage. All
panels shall be provided with adequate ventilation and packaging density
of components shall be restricted so as to limit the temperature rise above
ambient to 10°C under the worst conditions. All panels shall have auto
on/off switch for internal lighting. All the power supply circuit for control
panels shall be provided with auto changeover circuitry.

iv. In each panel /cabinet, a 24 VDC Voltmeter digital type shall be provided
to check the Field Interrogation voltage.

V. Exhaust Fans with louvers & filters shall be provided on upper side to
remove hot air in all consoles and panels.

Vi. Fire & Smoke detectors shall be provided inside the Control room mounted
system/control cabinets.

Vii. Feeder failure/ healthy indication shall be provided in each cabinet &
remote indication shall be hooked up to DDCMIS/ PLC/annunciation &
suitably grouped.

Viii. All the panels shall be equipped with Anti vibration pad of min. 15 mm size
thickness. Cable gland plate thickness shall be 3 mm. C Channel height shall
be min. 100 mm.

iX. Doors shall be provided with neoprene/polyurethane gasket only. The front
and rear doors shall be of full height .

X. Protection class shall be as specified at Vol. V, Part B, chapter 1.

Xi. All the cable entries shall be at the bottom of electronic cubicles/control
panels.

Xii. Control panels shall be provided with proper arrangement and hardware to
terminate the inert gas required for fire protection.

Xiii. 25x6 mm copper ground bus to be provided for each panel/control desk.
Xiv. Terminal blocks shall be Rail mounted 650 V AC grade Terminal blocks
(Screw less cage clamp type) with markers and 20% spare wired

terminals of each type.

XV. For Panels/cubicles internal wiring details, Bidder to refer Vol. V, Part B,
Chapter 9.

6.11.00 TERMINATION/Marshalling CABINETS & Interposing Relay Panel

Marshalling/Termination cabinets for the control system shall be supplied for
terminating all cables originating from the field, MCC/SWGR or any other source

1 x 660 MW - Panki Thermal Power Station E]%
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6.12.00

of signal and for distributing the signals to different functional panels, MCC/SWGR
and control cubicles.

Incoming cables from the field, MCC/SWGR or any other source of signal shall be
terminated in suitable terminal blocks in logical sequence.

Prefabricated cables with plug in connectors at both ends shall be used for
extending the signals to the functional panels. Matching plug sockets shall be
provided in the termination cabinets for terminating the plugs.

Interposing relay panels for the system shall be supplied for mounting interposing
relays & terminating all cables originating from the DO cards in case of solenoid
valves, HW Annunciation windows and other required services etc. IPR panels
shall be placed in CER and LCR.

Interposing relay shall be mounted in respective SWGR/MCC/integral starter
required for commands signals of HT/LT unidirectional drives and bidirectional
drives, breakers, isolators, bus couplers etc from DDCMIS/DCS/PLC or any
control system.

Terminal blocks shall be located inside the cabinets on support wings fabricated of
metal plates.

The plug socket shall be mounted on hinged plates to provide an access to the
rear pins of the plugs.

General features of termination cabinets and accessories shall conform to the
general design and construction specification of panels. Terminal blocks shall be
Rail mounted 650 V AC grade Terminal blocks (Screw less cage clamp type) with
markers and 20% spare wired terminals.

Wiring shall be 650V grade. PVC insulated FRLS stranded copper wire.

SURFACE PREPARATION AND PAINTING

All panel exterior steel surfaces shall be ground smooth, and painted as specified
below:

Suitable filler shall be applied to all pits, blemishes and voids in the surfaces. The
filler shall be sand blasted so that surfaces are level and flat, corners are smooth
and even. Exposed raw metal edges shall be ground burr free. The entire panel
surface shall be sand blasted to remove rust and scale and all other residue due
to the fabrication operation. Oil grease and salts etc. shall be removed from the
panels by one or more solvent cleaning methods. Alternatively 7 tank process
shall be followed.

Two spray coats of inhibitive epoxy primer — surface shall be applied to all
exterior and interior surfaces, each coat of primer surface shall be of dry film
thickness of 1.5 mil. A minimum of two spray coats of final finish colour
(Catalysed epoxy finish) shall be applied to all surfaces of dry film thickness 2.0
mil. The final finished thickness of paint film on steel shall not be less than 65-75
micron for sheet thickness of 2 mm and 50 microns for sheet thickness of 1.6

1 x 660 MW - Panki Thermal Power Station E]%
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6.13.00

6.14.00

6.15.00

mm. As an alternative, single coat of anodic dip coat primer along with single
textured powder coating with epoxy polyester meeting the thickness
requirement is also acceptable.

The Bidder shall furnish sufficient touch-up paint for one complete finish coat on
all exterior factory applied painted surface of each item of equipment.

The finish colours for exterior and interior surfaces shall conform to the following
shades:

a) Exterior - RAL 7032/RAL 7035.
b) Interior - Glossy white two coats/RAL 7035 with fire resistant paint

One uniform colour shade as finalized by owner during detailed engineering shall
be applicable for complete plant.

Paint films, which show sags, checks, blisters teardrops, fat edges or other
painting imperfections, shall not be acceptable and if any such defects appear,
they shall be repaired by and at the expenses of the Bidder.

PANEL ILLUMINATION

Panels shall be provided with LED based illuminating lamps with door switch and
six (6) point 5/15A, 240V AC universal type power sockets with switch for
maintenance purposes. These switches shall be with quick make and break
mechanism. 100 % spare LED lamps shall be provided with each panel, these are
in additional to mandatory spares.

Panel Cooling Fans (for ventilation of the DDCMIS/ PLC / DCS & other
cabinets)

Filter Fan for electrical cabinets and enclosures to be used with 120 V or 230 V AC
versions having very low acoustic noise and lower power consumption. The fans
must have UL approval and should have air flow volume as per the cabinet
requirement. Wherever required, the EMC filter fans may be used. Fans should
have a life of 50,000 Hours at 40 Deg C. Fan Housing, cover should be of VO
material as per UL94. Filter mat should be compliant to EU3 according to DIN
24185 standard and have a filtering degree of 80 to 90 %. The Ambient
temperature range °C should be -10 to +70 Deg C and Protection class should be
IP 54. Filter Material shall be Synthetic fibre with progressive construction,
temperature resistant to +100°C, self extinguishing, Class F1 as per DIN 53438
standard.

Panel Thermostat (for temperature control of the DDCMIS/PLC/DCS
panel — to be connected to switch On/Off Fan/Heater)

The panel thermostat shall be DIN Rail Mounted with an inbuilt snap action
thermostatic bimetal sensor and shall be connected in series with the load
without any additional supply voltage. The panel thermostat shall be available in
setting temperature range of -20 deg C to 40 deg C or O to 60 deg C with
separate modules for NO or NC contact. The electrical life at rated load AC1 shall
be 1 Lakh switching cycles and shall work at an ambient temperature of -45 to
+80 deg C. With AgNi contact material for switching, the contact current carrying

1 x 660 MW - Panki Thermal Power Station E]%
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6.16.00

6.17.00

6.18.00

6.19.00

capacity shall be 10 Amp at a rated voltage of 250 V AC with a dielectric strength
between open contacts of 500 V AC and shall have UL approval.

FUSES & MCB

All fuses shall be fast acting semiconductor types for AC supply and compatible to
the UPS fuses. For all DC Powered devices, similarly the fuses shall be fast acting
compatible to DCDB fuse provisions. All the AC power supplies shall be provided
with the protection of Fast acting semi conductor fuses & 2 P thermo magnetic
type MCB. For all the DC power supply circuits, electronic type DC MCB shall be
used only. Make of DC MCB shall be Siemens, Phoenix contacts, Murr,
Weidmuller, or Lutze.

50 % spare fuses shall be provided with each panel, these are in additional to
mandatory spares.

NAME PLATES AND LABELS

Name plates of adequate size shall be provided for each panel on front and rear
of the panel. Instruments/other accessories mounted inside the panels shall have
identification marking clearly visible from inside.

Devices to be mounted on the panels shall also be labeled on the panels shall also
be labeled on the outside of the panel. Name plates shall be of polyamide sheets
with black letters on white background. Name plates shall be attached to the
boards by means of stainless steel panhead screws. Fuses provided for
protection of various boxes shall be accessible for replacement. Fuse boxes shall
be provided with circuit label and fuse rated current and voltage.

Markings/Labels

All markers/labels shall be made of halogen & silicon free polyamide material with
inflammability class V2 as per UL 94, ensuring scratch proof printing with the use
of environment friendly solvent free ink & latest BLUEMARK UV technology so as
to comply the WIPE RESISITANCE according to DIN EN 61010-1/VDE 0411-1.

QUANTITIES

Refer Appendix-I to Part-A, Vol.-V of Technical Specifications.  Quantities
indicated are the minimum requirements, however each & every item shall be
provided as per system requirements.

Design Criteria for Control Rooms:

The interiors of the each control Room shall be aesthetically designed with
modern designs and technologies. The bidder shall have 2-D and 3-D software
for designing the control room layouts. The bidder shall have thorough
knowledge on Indian power plant control room requirements. Control rooms
shall also be designed as per standard “ISO 11064 (1-7) - Ergonomic design of
control centres”.

1 x 660 MW - Panki Thermal Power Station E]%
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6.19.01 The TG building operating floor area and other elevations shall be partitioned to
different rooms suitably by bidder with approval from owner to house the
following equipment/panels/cabinets:
(@) Unit Control Desk (UCD), Printers, Electrical Control Panel (ECP), LVS, Fire
Alarm Panel, Plant CCTV monitoring System, etc. in the main central
control room.
(b) The system cabinets, marshalling cabinets and electrical auxiliary cabinets,
TSI & VMS panels, Electrical panels, DAVR panels, GCP, DDCMIS/DCS
Network panels, & other aux. system cabinets etc. in the electronic cubicle
room.
(©) Maintenance Engineer & Shift Incharge’s OPERATING STATIONs with
keyboards, printers and other peripherals in Maintenance Engineer room
(Computer Room) and Shift Incharge’s Room respectively. A separate air
conditioned room shall also be provided for PADO.
((e)) Uninterrupted Power Supply (i.e., inverters and distribution boards) (UPS)
in UPS room and 24 V DC charger with DCDB in 24 V DC charger room. A
separate room shall also be provided for Batteries.
(e) Similarly OPC servers, MIS server& station LAN Network panel shall be
located in separate Air conditioned room.
()] SWAS Room.
6.19.02 Every control room layout shall be designed in line with guidelines given below.

@

(b)

©

(d)

©)

®

@

(h)
0

Lighting shall be designed for maximum comfort and minimisation of
OPERATING STATION/LVS glare and shall be adjustable.

Co-ordinated colours and material for floors, walls and ceiling shall be
provided.

Room designs shall absorb noise in the control room and engineers/shift
supervisor room.

Positively pressurised and filtered air conditioning shall be provided for all
control rooms.

Designs and material will be in accordance with NFPA Fire protection for
Power/Electric Generating plant.

All control Rooms shall be designed to minimise dust ingress. Air locks
shall be provided at main entry.

Double Doors and the corridors shall be of sufficient size and layout to
allow access of 2750 mm height for equipment.

Fire and Smoke detection equipment shall be located in all ceilings.

Temp. & humidity monitoring system in each control room, cubicle room,
meeting room, training room, & conference room etc.

1 x 660 MW - Panki Thermal Power Station E]%
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) Air Curtains at each entrance to Main Control room & BOP control room.
6.19.03 Item (a) to (e) referred above at cl. No. 6.19.01 shall be mounted in an air-
conditioned control room having false roof and false flooring. In addition SWAS
dry room shall also be air conditioned only. The control room will be partitioned

with toughened glass/insulated glass between the following rooms:

(a) Main Control Room and Maintenance Engineer’'s Room/Computer Room.

(b) Maintenance Engineer/Computer’s Room and Electronic Cubicle Room

(c) Main control room and Shift Incharge room.

(d) Main control room and Electronic cubicle room.

(e) Main control room and Operating Floor.

6.19.04 In additions to above following rooms shall be provided at operating floor-

1) C&Il Sstaff air-conditioned room.

2) Shift Supervisor air-conditioned room.

3) Documentation air-conditioned Centre for storage for all Plant O & M
manuals, control system software backup, & all others operating /
maintenance files, logs, records etc.

4) Conference air-conditioned sound proof Room.

5) Pantry room.

6) Toilets/refreshing room.

6.19.05 Following C&l rooms shall be provided in service building -

1) Meeting Room/ Conference air-conditioned sound proof Room.

2) DMS air-conditioned Room.

3) C & | Maintenance/laboratory air-conditioned Room.

4) DDCMIS/DCS Simulator air-conditioned sound proof room.

5) CAAQMS air — conditioned room.

6) Training air-conditioned sound proof Room.

6.19.06 Following rooms shall be provided at Local control room building for respective

BOP/offsite packages-

1) Control room and Electronic cubicle room (air-conditioned).
2) UPS room (air-conditioned).
3) UPS Battery room.

1 x 660 MW - Panki Thermal Power Station E]%
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4) Toilets/refreshing room.

5) Locker & staff air-conditioned room.
6) Pantry Room.

7 Office Rooms.

6.19.07 Quantities of above mentioned rooms are minimum to be met by bidder,

however actual quantities & size of rooms shall be finalised by owner during
detailed engineering.

1 x 660 MW - Panki Thermal Power Station E]%
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1.0

2.0
2.1

2.2

3.0
3.1
3.1.1

3.1.5

3.1.6

SCOPE

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

CODES AND STANDARDS

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

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

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

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

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

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

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

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

ISA-18.1:1979 :Annunciator Sequences and Specification

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

o Q (.0 OO T QO
et N e NN e

TECHNICAL REQUIREMENTS
Panel Construction

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

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

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

The salient features of construction shall be:

Sheet material: Cold rolled sheet steel

Frame thickness: Not less than 3.0mm

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

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

Gland plate thickness: 3.0mm

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

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

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

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

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

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

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

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

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

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

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

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

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

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

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

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

3.2

3.2.1

3.2.2

3.2.3

324

3.2.5

3.2.6

3.3
3.3.1

3.3.2

3.3.3

3.34

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

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

Hazardous Area Panel Requirement

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

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

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

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

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

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

Control & Monitoring devices

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

Alarm Annunciator System

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

Relays

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

Timers

The timers shall be electronic type suitable for specified control supply. Its contact configuration and
rating shall be suitable for the specified control function. However, minimum contact rating shall be 5
Amp AC & 2 Amp DC as applicable.
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3.3.5 Control / Selector Switches
Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.
Selector switches shall be stay put type while control switches shall be spring-return-to-neutral type.
Contact configuration and rating shall be as per the control function requirement. The switches shall be
lockable type wherever specified. Each switch shall be provided with engraved plates indicating the
switch position / functions.
3.3.6  Push Buttons / Indicating Lights
The push buttons shall be momentary action self-resetting type, however stop P.B. for unidirectional
drives shall be provided with manual reset facility. Its contact configuration & rating shall be as required
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating. It shall have round coloured
projecting tab and engraved escutcheon plate / inscription plate. Colour coding of push buttons shall be
as under:
RED Motor OFF / Valve CLOSE YELLOW Alarm acknowledge Left Hand Side
GREEN Motor ON / Valve OPEN BLACK Lamp test Right Hand Side
Indicating lights shall be suitable for direct connections across specified power supplies. It shall be
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament. It shall be fitted with
LED cluster type lamp replaceable from front.
GREEN Motor OFF / Valve CLOSED condition =~ AMBER Motor tripped Left Hand Side
RED Motor ON / Valve OPEN condition WHITE Normal / healthy Right Hand Side
3.3.7 Ammeters
Ammeter shall be 96 x 96 mm size, 90 deg. deflection, 1.5% accuracy, 1 Amp. CT operated or with
4-20mA input and Flush mounting type as called for in the data sheet-A (No. PES-145-54A-DS1-0).
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current
indication
3.3.8  Miniature Circuit Breaker (MCB)
These shall be instantaneous magnetic trip type for short circuit in addition to current time inverse
delayed thermal trip feature for over current protection. The housing of MCB shall be made of non-
ignitable, high impact material. It shall have minimum short circuit rating of 9 KA for AC Voltages and 4
KA for DC Voltages.
3.3.9  Makes of various instruments / devices shall be as given below
1. Alarm Annunciators : Procon / 1IC
2. Ammeters : AEP / IMP
3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T
4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom
5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN
6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer
7. MCBs : S&S Power Engg. / Indo Asian / MDS
8. Terminal Blocks : Jyoti / EImex
4.0 TESTING AND INSPECTION
4.1 The bidder shall adopt suitable quality assurance program to ensure that the equipments
offered will meet the specification requirements in full.
4.2 BHEL’s standard Quality Plan for LCP is enclosed with the specification. The bidder shall furnish

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

1. Enclosure Class Test
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Data Sheet No.: PES-145A-DS1-0

Data Sheet A & B

DATA SHEET-A FOR LOCAL PANEL
(TO BE FILLED BY PURCHASER)

DATA SHEET-B
(TO BE FILLED-UP BY

BIDDER)
GENERAL MANUFACTURER
[J FOLDED O WELDED
CONSTRUCTION
(As per requirement EDN)
FRONT E2.0mm
OTHER W2.0mm
ENCLOSURE SHEET THICKNESS DOOR B 1.6mm
HEIGHT l 2365 mm for stand alone panels. [ Other ............
OTHER B Load bearing sheet front shall have 3mm thickness
INPUT POWER SUPPLY * W 240V 50 Hz AC O 220v DC
TECHNICAL 00415V 3 PHASE 3W O 415V 3 PHASE 4W

(ANY OTHER POWER REQUIREMENT
TO BE DERIVED FROM THIS SUPPLY ONLY)

NO. OF FEEDERS

0O ONE 0o TWO

STARTER WITH MCC
(CHECK WITH MAUX/ELEC)

0 REQUIRED O NOT REQUIRED

IPR POSITION

gMcc 0O RELAY PANEL

CONTACT RATING OF RELAY

O05Amp, 230 VAC [ 0.25 Amp, 220V DC

CONTROL SUPPLY

O 110V AC O 220V AC
[0 220v DC O Other.

B (As per requirement)

ALARM ANNUNCIATOR WINDOW
(EXCLUDING SPARES)

__During Detailed Engineering, NOS. (AS REQUIRED)

TEMP SCANNER

(IF REQUIRED -NO. OF CHANNELS TO BE
SPECIFIED UNDER SEC-C)

0 REQUIRED O NOT REQUIRED

PAINT TYPE

O EPOXY ENAMEL
O EPOXY POWDER COATED

MIMIC (TYPE OF MIMIC- MATERAIL, THICKNESS
TO BE SPECIFIED DURING DETAILED ENGG. )

0 REQUIRED O NOT REQUIRED

PANEL COLOUR (EXTERNAL)

O LIGHT GREY (RAL-7035)
O OPALINE GREEN (Shade 275) .

O MATT
FINISH (EXTERNAL)
0 GLOSSsY O SEMI GLOSSY
0O WHITE 0 CREAM
PANEL COLOUR (INTERNAL)
O OFF WHITE
0O MATT
FINISH (INTERNAL)
0 GLOSsY O SEMIGLOSSY
O 1P-42 (FOR INDOOR SERVICE)

CLASS OF PROTECTION

0 IP-55 (FOR OUTDOOR SERVICE) [ ANY
OTHER

CONTROL HARDWARE

O RELAY BASED




FORM NO. PEM-6666-0

DATA SHEET FOR LOCAL PANELS

SPECIFICATION NO.: PE-SS-999-145-054A
VOLUME

SECTION

REV. NO. 02 DATE: 10.02.2015
SHEET 2 OF 3

Data Sheet No.: PES-145A-DS1-0

Data Sheet A & B

DATA SHEET-A FOR LOCAL PANEL
(TO BE FILLED BY PURCHASER)

DATA SHEET-B
(TO BE FILLED-UP BY

BIDDER)
0 FOUNDATION BOLTS [0 ANCHOR
FOUNDATION ARRANGEMENT FASTENERS 1 SKID MOUNTED
WEIGHT OF PANEL (Kg.) | e (Vendor to specify )
0 PRESSURISED [ UNPRESSURISED
PANEL TYPE
As per Requirement
CABLE GLAND 1 DOUBLE COMPRESSION
AMMETER (TYPE OF INPUT) * 01 Amp CT 00 4-20 mA
SCOPE OF SUPERVISION FOR
ERECTION & COMMISSIONING [ APPLICABLE o NA
* 70 BE CO-ORDINATED WITH PEM ELECTRICAL
PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL
NAME NAME:
DESIGNATION
SIGNATURE SIGNATURE:
DATE DATE:
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Data Sheet C

Data Sheet No.: PES-145A-DS1-0

DATA SHEET-C FOR LOCAL PANEL
(TO BE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT)

GENERAL MANUFACTURER
O FOLDED O WELDED
CONSTRUCTION
(As per requirement EDN)
FRONT
OTHER
ENCLOSURE SHEET THICKNESS DOOR
HEIGHT
OTHER
TECHNICAL INPUT POWER SUPPLY

NO. OF FEEDERS

CONTACT RATING OF RELAY

TEMP SCANNER

CONTROL SUPPLY

ALARM ANNUNCIATOR WINDOW
(EXCLUDING SPARES)

PAINT TYPE

PANEL COLOUR (EXTERNAL)

FINISH (EXTERNAL)

TYPE OF MIMIC
MATERIAL OF MIMC
THICKNESS OF MIMIC

PANEL COLOUR (INTERNAL)

FINISH (INTERNAL)

CLASS OF PROTECTION

CONTROL HARDWARE

FOUNDATION ARRANGEMENT

WEIGHT OF PANEL (Kg.)
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5.0 SPARES AND CONSUMABLES
5.1 Commissioning Spares and consumables
The bidder shall supply all commissioning spares and consumables ‘as required’ during Start-up, as
part of the main equipment supply.
5.2. Mandatory Spares
The bidder shall offer alongwith main offer, the Mandatory Spares as specified elsewhere in the
specification. The Mandatory Spares offered shall be of the same make and type as the main
equipment.
5.3. Recommended Spares
The bidder shall furnish a Ilist of Recommended Spares indicating the normal service
expectancy period and frequency of replacement; quantities recommended for 3 years operation
alongwith unit rate against each item to enable BHEL/BHEL’s Customer to place a separate order
later, if required.
6.0 DRAWINGS AND DOCUMENTS
6.1 The bidder shall furnish the following documents in required number of copies along with the bid :
1. Data Sheet no. PES-145A-DS1-0
2. General Arrangement Drawing.
3. Catalogue and technical information for instruments and devices.
4. Quality Plan.
6.2 The vendor shall furnish the following documents in required number as agreed after the award of
contract:
1. Data Shee No. PES-145A-DS2-0
2. GA Drawing indicating layout of instruments, construction details, foundation details, cable gland
plate alongwith cable glands and all details mentioned in this specification.
3. Control Schematic Diagram along with grouping of different terminals for various functions.
4. Catalogue and technical information for instruments and devices with selected options clearly
marked.
5. O&M Manuals.
6. “As Built” Drawing.
7. CDs.
7.0 MARKING AND PACKING
71 Panel with all instruments / devices mounted on it shall be suitably packed & protected for the entire
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable)
as well as rough handling and delays in Transit and storage in open.
8.0 APPLICABLE DATA SHEET FORMS

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

- Data sheet A&B for Local Panels : Data sheet no. PES-145A-DS1-0
- Data sheet C for Local Panels : Data sheet no. PES-145A-DS2-0




DCPL

. Part B/Ch. 9-Instrumentation
Volume V : Cables

Instrumentation & Control Works
Sheet | 23 of 30

9.07.02

9.07.05

9.07.06

9.08.00

terface Units, Surge suppressors, Opto isolators, Interface Converters, Fibre

e in cabinets of draw out sections shall have sufficient
cable coiled in the bottomof the cabinet to permit full withdrawal of draw out
sections without disconnecti the cables. When prefabricated cables with
factory connectors on both ends are_longer than required, the excess cable shall
be coiled in the bottom of one or both™termination cabinets.

Cables, which termi

The Bidder shall be responsible for proper g
this package. Further, proper termination of cable
the grounding of the same shall be coordinated so as t
instrumentation cable shields at same potential. This shall
system tests.

nding of all equipment under
ields shall be verified and
chieve grounding of all
completed prior to

The Bidder shall take full care while laying / installing cables as recom
by cable manufacturers regarding pulling tensions and cable bends. Ca
damaged in any way during installation shall be replaced at the expense of the
Bidder.

Field Mounted Local Junction Boxes

Type of Flame proof/weather proof IP-65

Enclosure /Explosion Proof as per area classification.
Design as per NEC-370 Article 18, 19 & 20.

No. of Ways 12/24/36/48/64/72/96/128 with 20% spares
terminals.

Material 4 mm min. thick FRP (Fiberglass Reinforced
Polyester) with protective Coating
3 mm min. thickness Die cast aluminum for
Flame proof/Explosion proof area.

Cable entry Bottom or Side

Cable glands Double compression type — Nickel plated
Brass/SS316 with PVC hoods.

Mounting Indoor/Outdoor

No. of terminals

As required with standardization with 20%
spare of each size & type.

Terminals Phoenix/Wago (screw less rail mounted cage
clamp type spring loaded suitable for
conductor size up to 2.5 sq. mm)

Grounding Two terminals for body and shield ground

Door Hinged, lockable type.

Accessories

Suitable mounting clamps and other
accessories shall be in scope of bidder.

The brackets, bolts, nuts, screws, glands, lugs
required for erection shall be of SS304,
included in bidder scope of supply. High
voltage & insulation resistance test shall also
be conducted.

1 x 660 MW - Panki Thermal Power Station

Bidding Doc. No. : 14A14-SPC-G-0001

e



Technical specification for

CONDENSER ON LOAD TUBE CLEANING SYSTEM | qce1ion D
(i 8 1X660MW PANKI TPS EXTN. REV. NO. 00 DATE :04.04.2019

APPLICABLE CABLE TYPE




Cable Sizes for 1X660MW TPS PANKI EXTN.

Sl no.

Cable Type

G-TYPE

2P X 0.5 sgqmm

4P X 0.5 sqg mm

8P X 0.5 sgmm

swlno]-

12P X 0.5 sgmm

F-TYPE

4P X 0.5 sgmm

8P X 0.5 sgmm

12P X 0.5 sgmm

swln]-

20P X 0.5 sgmm

CONTROL CABLE

3CX2.5sgmm




wod*ynosninbyeszeyeyyiys
' |lew3 ZZo09s : dpoduld 0686/££2-080 : XV4 00£0ZEEZ-080 -dU0Ud VIANI
WIVLYNIYI-TIOTYONYE- INdyIuemysaA‘qingns [eLISNpU] ‘Z€ eJzeH [eweAyS /elzeH eyMIyS<-T-SHIOM

a1 "d (VIANI HLNOS) SINAWNILSNI N¥ND'H

39NV TUNSSTYd'441A /3DNYD FUNSSTUd

woo*swneqdfefeqd : lew3 G6T 96€ : SPOdUld ETOE /897 220 : Xv4 TTTZ T9TH TT T6+ -dUoyd
VIANI LVAVEND-IdVA- ‘T 85eUd ¥ DAID ¥ b€ ON 10| NGeg Ysaing A “JW/IUBJLEA WRAUS “IN<-T-SHIOM

"PI7 "IAd eIpu] sa1bojouyda] Jswneg

39NVD TUNSSTUd'441A /IDNYD FUNSSTUd

Wod eIpujoloysed-ewed yssiy
L Jlew3 6¢/78E ¢ 9poduUld ObPEEC-#9LC0 - XVd LTT6SELTEG -BUOUd VIANI
1vdvCND-[o[ed- ‘leneyyd DAID ‘II 9Seyd ‘907 ON 10|d Jewed YsalH “i|n/iewied YsayH "IN <-T-SHOM

'L "1Ad S1ONdO¥d SSYIW NOISIOIdd

39NV FUNSSTYd'441A /3DNYD FUNSSTUd

wod'|lewjoydiue” w6 w3 €0T00L - 9poduld 8H/ZhEbC-£€0 - XV4 SS88/89£86 -2UOUd YIANI TVON3L
1S3M-E1ey|0Y- “Indelpusien- ‘0" d‘peoy uonels Indieuos’equuinsny 9alisyyniy Wenes ‘N <-T-SHIoM

'L "1IAd SINJWNYLSNI "NV

39NV IUNSSIUd"I4Id /ADNYD FINSSTHd

JoU’|usA@epuedasoq
wod'[lewb@idgasogeyyied : lBWI /000, : SPOdUld ‘6740 8YST €€ T6+ : XV 07T/ 8YST €€ 16+
-auoyd BIpUT TYONIE LSIM-BIEN[OY- ‘IURIESDS0g JBWNY| BIUBWSH PISYES ‘b, 9509 BULEJ "JN<-T-SYOM

‘ALTIAd SINFWNYLSNI YANVd 3509

39NV FUNSSTYd'441A /3DNYD FUNSSTUd

+ [lew3 9poduld i XV4 -duoyd -- YN VN<-T-SHOM

SATILSNANI NYNO'H

39NV IUNSSIUd"I4Id /ADNYD FINSSTHd

‘60Apn eygmsney|

HOLIMS 3¥NSSAYd "441A/HOLIMS FdNSSIUd

Q3LIWIT (VIANI) SO4aNI

HOLIMS 34NSS3dd "441A/HOLIMS JUNSSIdd

wodoulos@ybnoquinist : |lew3 §Tg99 : dpoduld £9/0-888-€T6 : XV4 £9/0-888-€16
-9U0yd VSN -SYSNWM- ¥X3NT1 ‘L334LS HLSO0T "M G89%T HONOEWNLS AOY /OWHYDIA AYYUY1<-T-SHOM

"ONI d0S

HOLIMS 3¥NSSAYd "441A/HOLIMS FdNSSIUd

WNILYOSNOD SINIFWNYLSNI TVIINID

HOLIMS 34NSS3dd "441A/HOLIMS JUNSSIdd

Q3LIWIT SITYLSNANI SO4dNI

HOLIMS 3¥NSSAYd "441A/HOLIMS FdNSSIUd

wod'elpujoloysed-ewed yssiy
L Jlew3 6¢/78¢ - °9poduld ObPEET-H9LC0 : XVH LTT6SELTEG -BUoUd VIANI
1VdVCND-[ojey- ‘leneyyd DAIo ‘11 9seyd ‘90€Z ON 10ld Jewed YsalH "IN/iewied YsayuH "IN <-T-SHIOM

'L "1Ad S1ONdO¥d SSYIW NOISIO3dd

HOLIMS 34NSS3dd "441A/HOLIMS JdNSSIdd

W02 USWNNSULIBZIMS@RDIAIBSD : [lew 050009 : SpOduld 6+8879C-4H0 * Xv4 H06T6bHS/8
-duoyd YIANI NAYN TIWV.L-IYNNIHD- ‘S93eis3 Injequiy ‘aseyd YHON 0dpIS /2T Jejueys S D<-T-SHOM

'AL7 "LIAd SINFWNYLSNI SS3008d ¥3ZLIMS

HOLIMS 3¥NSSAYd "441A/HOLIMS FdNSSIUd

Auewlso ‘Hqwo ajepsyeg

HOLIMS 34NSS3dd "441A/HOLIMS 3dNSSIdd

SSaIppy I0pusp

"ONI S3TYLSNANI ¥3SS3da

SweN J0pusp

HOLIMS 3¥NSSFUd "441d/HOLIMS FNSSIUd

awepN abeyped

" 1SIT7T ¥OAN3A 9ns




WOD'S|0.QUOJ0AIUDSTIeS : [lewl QTOZSH : 9POduUld SZ0SST-TEL0 : XV SOET80L-TELO

-duoUyd eIpU HSAAYYd YAHAYIW-210pul- ‘X3|dwo) 21uoi3dd|3 ‘STT-40T [BMIUYSO| USBARI “JIN<-T-SHOM "dL1 "1Ad STOYLINOD OAIN SYALLIWSNYY L
11Zvd9 ‘aLT SINTWNYLSNI LIVINS SYALLIWSNYY L
woD'uosiswa@uepueyd’ysadiey
‘|lew3 S0/ 00b : ©poduUld 0009££99-220 : XV4 T008896196 -2U0Ud VIANI VY LHSYYVHYIW-IVAWNIA ‘aLTIAd
IAVN- ‘INVMVY ‘DAIN‘VIYY ANI DLL #/SbT ¥ "ON 10id Joyby ysayiysuH/uepuey) ysadiey <-T-SHI0Mm (VIANI) INJWIDYNYIN SSTD0Ud NOSHIIWI SYILLIWSNVYL
:lew3 8000 : Spoduld :Xvd4 -duoyd
VIANI VI LHSYYVHYIN-IVEWNIN- ‘Buey | ‘peoy Indejag-suey | ‘SYIOM emiey Asuysiep Iuy<-T-SHIOM Q3LIWIT SNAWIIS SYALLIWSNYY L
uro>'wagqs@WM : jlew3 £g0TTH @ dpoduld 0£9STZHC0CT6 : XV4 b/E2+0009816
-3Uoyd VIANI VI LHSYIVHYIN-INNd- 31V.LST TANI IAYMIMEI‘Z/V/T69 TYMAYd NVHOW “dW<-T-SHOM "dLl LAd W3gs SYILLIWSNYYL
wod emeboxoA U@ exueys-Aepn :jlew3 1 3poduld ‘ZhHT2S82-080 : XV4 ‘000985TH-080 -2uoyd
VIANT YIVLYNIYI-TIOTVONYE- ‘AVOd dNSOH ‘XITdWOD ALID SOINOYLDI 1T ‘960N LOTd <-T-SHOM ‘@3 LIWIT VIANT YMYOONOA SYALLIWSNYY L
WOD'SSRIPUR ISZIDM® IR |NY"BIPUIEN : [lewT ‘OETTER  dPOdUld ‘6/TSSSC-020
1 XV4 ‘b/$000T886 -2Uoyd BIPUI VY LHSYIVHYIN-Peqebueiny- ‘njep DI ‘€4T 03 TZT-W <-T-SHOM ""p¥1 "IAd (BIpuI) J9Sney + ssaipul SYILLIWSNVYL
woo'|dn@eydnb-asafes : |lew3 ‘200S0E : dpoduld ‘b/TS69Z-GHTO : XV4 ‘958598/886
-2U0yd eIpU] NYHLSYVY-1awly- ‘eindnyie|y'a3eis3 [eHIsnpul ‘SEZ BOEZ-QTT H"ON BISeUY <-T-SHOM Q17 "1Ad SITYLSNANI TYMINHSOL SYALLIWSNVY L
wodsJaulbusweued@ss|es
llew3 ‘T0/00F : 9POdUld ‘655569/2-220 : XV4 ‘T9/0SETT86 -2UOUd BIPUT VY IHSYIVHYIN
-lequiniyl IAeN- ‘Sleqey DI ‘e4y [BHISNPUT D1 1°829-Yd SIAUI0 BPINYS YSOJURS "IN <-T-SHIOM SYFINIONT WYNVd SYALLIWSNYY L
wodPUIW@ZNIOG : |lew3 €HET6 : SPoduld 88SS 0€8 8T8 T+ : Xv4 X ‘TT1/
68 818 T+ -dU0Ud VSN -VINIYOLITYD- S[IIH YHON IS UIoquaoyds 0S99T ZnJD eul9/udIo We<-T-SHIOM "2U] |RUOIRUIRIU] SBIISNPU] I00 SYALLIWSNVY L
P "IAd 103429 dund SYILLIWSNYYL
J3LIWIT 9av SYALLIWSNYY L
Eou.um50u3m>@co_ub3_uo._n_
llew3 0Z0 OTT : Spoduld Ov¥6T89Z -TT0 : XV4 € "UIX3 002LZ9/b-TT0 -dUoyd VIANI IH13d
-IH13A M3AN- I-3SVYHd 'VIYY TIANI VIHMO ‘T9-4 HONIS NVANVYN "IN /HONIS NYMOVHE I <-T-SHI0M "aL (d) SINFWNAYLINI B LYWOLNY “A SYALLIWSNYY L

urrod*yoajssau@elpededq ‘ulr0d°yda)ssaud@sales : [lew3 GOTI6E : dpoduld : XVd 2009/50766 -duoud
VIANI Lvaveno-idep- ‘Buissol) Aemjiey IinyeN JeaN Sied *pu [eqols ‘adAL 9 ‘z/9z siPyl0 <-T-SHoMm

PoNWIT S1RAL SIUSWINIISUT YDBISSAN

39NV IUNSSIUd"I4Id /ADNYD FANSSTHd

wod'|usA@|dqps
Pllew3 Z1900b @ Spoduld i XVd £290£27686'60vT6+57-220 -2U0Ud VIANI VY LHSYYVHYIN
-lequinjy- auey | ‘eiquinw ‘esney| 963]j0) Jexas|ey| JeaN’uopuNng ssed-Ag SIBUYI0 ‘I93uU) dLIUBIDS<-T-SHOM

‘AL 1Ad (AVEIWOS) SIDIAIA DIHILNIIDS

39NV FUNSSTYd'441a /3DNYD FUNSSTUd

wod'sabneb-jesousb@ojul :

llew3 ‘60Z0TH : @pOduld ‘TO6TZH/C-220 : XV4 ‘S60TZH/T-220 -2uoyd BIpUI Vi LHSYHVYHYIN-[9AUR] e3njel
ljoquwiejey)- ‘sye3sy |erisnpu] aAiesado-0)) Jeyemer’g ‘s ‘p-0N 10ld “*PI “IAd BIpUL uopinog a6nen<-T-SHIoM

'dL7 "1Ad VIANI NOQ¥NOod 35NvS

39NV IUNSSIUd"I4Id /ADNYD FINSSTHd

WO2'|[eYSIBWISGI0)@ UBSBAIUYSD
+lew3 9/009S ¢ 9pOduUld €6TCSTLC 0b0 * XV4 2¢9£05599860 -2UoUd VIANI VNVYONVY131-AVEVYIAAH
- ' WYHYHOVN 'VYA'I'2/b-L 8 2/6T-V:ON 1O1d INVAIVIA CNNY dW/NVSYAININS'D YN <-T-SHIOM

"dL1 (QAH) TIVHSYYIW S3G¥04

39NV FUNSSTYd'441A /3DNYD FUNSSTUd




woo'elpuisaAeAdy@sales : [lewl ££0009 : SPOdUld 8ESZSTIT-bH0 : XVd LEGTSTST-HH0 -duoud

VIANI NAYN TIWY.L-TYNNIHO- ‘91€153 [erasnpu] Jleddebniy ‘TT-g 1pued 'S'd /UBIPUBYLIEH *S<-T-S3IOM "017 "LAd VIANI SONILLIA 8 SIATVA dH SONILLIA INIWNYLSNI
W02 1J-WO2®)I1SaWop -
llew3 §0/Z8E : 9poduld LE/9E0/92-59LT : XV4 /8084809+8 -3UOUd VIANI Lv¥VLND-UesepueN- eindiwxe
‘AeMUBIH eUBSYDN-PRGRPAWYY ‘Z Med ‘T/EZ "ON ABAINS BPARYD UBAR SSIIN/RIPRYY [RUOS SSIN<-T-SYIOM "PIT "JAd DAJRA B JWOD SONILLLIA INIWNYLSNI
a3.LV4OdUODNI VNV SONILLIA INIWNYLSNI
Q3LV4OdUODNI YNy SONILLLIA 3dId SINIWNYLSNI

wod'bbua-uoispaId@SseAluls
lew3 790 00 : SPOduld 6SCSE00L-CC0 * XV4 00£TE9CH-¢20 -duoyd VIANI VHLHSYYVHVYIW-IVAWNIAN
- (1SIMINOYDIHOD ‘AV0Y AS‘ILYLST VIYLSNANI VINdYHAIS "/ SYAINIYS M /1SI1dvd XTIV <-T-SH0M

SATYLSNANI ONIYIINIONT NOISIOFdd

SONILLLIH 3dId SINIWNYLSNI

wod*Jje-pAy@Aioroey
tjlew3 T0b 0T : 9poduld ZETTLT (HTT20) : XV LbETS6ET86 -9U0Ud VIANI VY LHSYIVHYIN-BIARUOT-
‘uoebiebeN’py] 23e353°do-0)°|pu] BjABUOT ‘8'ON PaUS JeXaJ4eq ysayel “dIA/1UeypnoyD uasue] “J\<-T-SHIOM

*P17 "IAd S[0U0D PINi

SONILLLI4 3dId SINIJWNYLSNI

wod'[usA@ybuisusaAey : |lew3 TOETOZ : dPodUld 0b62SEL-0ZT0 : X¥d Ob67SED
-0¢T0 -dUoyd VIANI HSIAVYd YVLLN-VAION- ‘9 - YOLD3S ‘C - 8 HONIS NIIAVYN /HONIS ¥'S<-T-SHOM

S10NA0YUd TVIYLSNANI SYAIA

SONILLLI4 3dId SINIWNYLSNI

Q31LVH0ddODNI YNy

SONILLIA 39NL SINFWNYLSNI

wod'bbua-uoispaid@seAluls
+lew3 790 00 : SPOduld 6SCSE00L-CC0 * XVd 00£TE92H-¢20 -duUoyd VIANI VHLHSYYVHVIW-IVAWNIN
- (1SIMINOYDTHOD ‘QV0Y AS‘ILYLIST TVIYLSNANI YINdYHAIS " SYAINIYS M /1SILdvd XAV <-T-SH0M

SATYLSNANI ONIYIINIONT NOISIOFdd

SONILLIH 39NL SINIWNYLSNI

wodJie-pAy@Aiorey
tlew3 T0b 0T : dpoduld ZETTLT (TT20) : XV LbETS6ET86 -9U0Ud VIANI VY LHSYYVHYIN-BIARUOT-
‘uoebieben’py] 91e153°do-0D’|pu BJARUOT ‘Q'ON PayS Jexa.ieq Ussuely “JN/11eypnoyD ussue] "I <-T-SYIOM

*P17 "IAd S[0U0D PINi

SONILLIA 39NL SINFWNYLSNI

wod'|usA@ybuisusaAeu : [lew3 TOETOZ : dPOduld 0¥6TSEL-0ZTO : X¥d 0b6ZSED
-0¢T0 -dUoyd VIANI HSIAVYd YVLLN-VAION- ‘9 - YOLD3S ‘C - @ HONIS NIIAVYN /HONIS ¥'S<-T-SHOM

S10NA0YUd TVIYLSNANI SYMIA

SONILLLIH 39NL SINFWNYLSNI

FETRIEN CIOENI G
tJlew3 880 00b : SPpodUld : XVd 8/SE/6/9 TTO -dU0Yd VIANI VYIHSYIVHYIN-IVAWNW- ‘QVOY
NOILY.1S'31V1S3 "TANIHSIOVN JTYHS “Oa1d INvE YNIA VHIWCY YIANITHYIN HSINODIL<-T-SHOM

SHYOM ONIYIINIONT B TVIYLSNANI VHIWCY

X0d NOILLONNC

‘ALTIAd SINFWNYLSNI'S™

X0d NOILLONNC

wod'pyjoldxayd@oldxaly : |lewl HZb96E  dPodUld 80£59Z-ZE920 : XV4 £00592'0vT1S9C
-/£920 -duoyd VIANI 1vd¥CNO-1esaeN- ‘alodjigey ‘OdIo ‘££8/¢ /1-D 03D HaAeZ 1eyqusauld "IN <-T-SHOM

‘LT "1Ad STVOIYLOTT3 OddX3

X0d NOILLONNC

W0 00yeA@SalSNpUl e1HYINS
L lew3 $6009S - SpoduUld : XVH /PCTTSEC-080 -2UOYd VIANI VIV LYNAYI-TIOTVONYE

- |ey |ebeno ‘Jebeuinaq Ydelg elemysauniy ‘cG oN ddo ‘Sa1Isnpu] BIIYINS SBAIULS “g<-T-SHIOM S3TYLSNANI VY LIHONS X0d NOILONNC

wod diwns@sa|es : |lew3

€1228¢ © 9pOodUld bTbCE69Z-6/0  XV4 T 6£€08 05786 -2Uoyd YIANI LY¥VIND-pegepawyy- Jeypobuey)
‘peoy ejaeg-faypiesis3 [eLasnpur eujesyoued’ €/ 6€ Jewled yssoeyl W /Yeys ulind N <-T-SHoM ‘Auedwio) B NIua1ys X084 NOLLONNC

Wwod'|[PMASUOY®N||IyJepay : [lew3 €TOTTH : dpoduld S066£099 020 : XV4 ST9YE0S996
-2uoyd VIANI VI LHSYIVYHVYIN-INNd- 23833 [erisnpu] JesdepeH’/G 8 95 ‘&S ‘€S NIILL 1ePa IN<-T-SHIOM

PajIWIT BIPUT UOIRWOINY [[MASUOH

SYILITWSNVYL




"uonesiidwi Aiaaljap/jelolswiwod Aue Jnoyym jeaoidde Jasn

pu3 /13Hg 01 108lgns [jeys abeis joenuod bulnp Jopuaa Aq pasodoud JI JopusA-qnS MaN 'Z
‘uoneoldwi AlaAldp/erosswwod Aue Jnoyyim jeaoldde Jesn pu3g/13HY

0} 109[gns sI 1S1| JOPUBA-QNS JoABMOH AJUO BoUBIBJBl § BAIJBIUS] SI 1SI| JOPUBA-QNS BAOQE By |

-:9)ON

wodsiaulbusweued@sa|es
llew3 ‘T0£00b : SPOdUld ‘655569/2-220 | XV4 ‘T9L0SETT86 -dUOUd IPUT VY 1IHSYIVHYIN
-lequiniyl IABN- ‘Sleqey DI @1y [BHISNPUT D1 1°829-d SPYI0 BPINYS YSOJUES "] <-T-SHIOM

SYIINIONT WYNVd

SONILLIH INJIWNYLSNI

wodJje-pAy@Aiopey
tlew3 T0b 0T : 9poduld ZETTLT (YTT20) : XV LbETS6ET86 -9U0Ud VIANI VY LHSYYVHYIN-BIARUOT-
‘uoebuiebeN’py] 21e353°do-0D°|pul BjARUOT ‘8°ON PaYS Jexaieq ysayel “JiA/1eypnoyDd ussue] “dN<-T-SHIOM

"P17 "IAd S[0U0D PINid

SONILLIH INJWNYLSNI

wod'|usA@ybuisusaeu : [lew3 TOETOZ : dPOduld 0¥6ZSEL-0ZTO : X¥d 0b6ZSED
-0¢T0 -dUoyd VIANI HSIAVYd ¥VLLN-VAION- ‘9 - ¥O1D3S ‘C - @ HONIS NIJAYN /HONIS ¥'S<-T-SHOM

S10NA0YUd TVIYLSNANI SYAIA

SONLLLIH INJIWNYLSNI

wod bbuaypiny@qe

- |lew3 80¢T0b - 9poduld £H8/TE0EL0 * XV ETTHH00T66 -2Uoyd BIpUl Vi LHSYIVHVYIN-1SeT
lese/\- ‘|epAs@‘peoy Ipuemiyg uewey|‘aleis3 [eLasnpul swaldns ‘9T "ON WU ejoyg seqqy W <-T-SHOM

‘L7 "1Ad SY33INIONT L14dInTd

SONILLIA INJWNYLSNI

wod'bbua-uoisiaid@seAluls
+lew3 790 00t : SPOduld 6SCSE00L-CC0 * XV4 00£TE9¢H-¢0 -duoyd VIANI VHLHSYYVHVIW-IVAWNIAN
- (1SIMINOVYDIHOD ‘AQV0Y AS‘ILYLIST TVIYLSNANI YINdYHAIS "2 SYAINIYS M /1SILdvd XTIV <-T-SHO0M

SATYLSNANI ONIYIINIONT NOISIOFdd

SONLLLIH INJIWNYLSNI

w02 UoRejusWnsuaad ®ueyy zemeueyeys
S Jlew3 970TTH - 9poduld 0TOETOEC-CC0 * XV4d PETH690£-0C0 -8uUoyd VIANI VILHSYIVHYIW-INNd- DAIW
Ipesoyg‘ueiesiypeld ‘61/8T-4'pr1 :20S do-0D) S3sIWald "pul JBMUSSMUSIA UBUY ZeMeueyeyS<-T-SHIOM

"PY7 "IAd (BIPUT) [013UOD UORRIUSWINLSUT 1999d

SONILLIH INJIWNYLSNI

P11 "Ind Busuibul g syel) eAy

SONLLLIH INJIWNNYLSNI




1 X660 MW PANKI EXTN.

LIST OF DELIVERABLES (C&l) FOR COLTCS

SCH. SUBMISSION

Resubmission after

S.No. |DRAWING NO. DRAWING/DOCUMENT TITLE WEEK EROM LOI Lnocrgisgrr]?:ng
1 |PE-V0-426-XXX-1901 |CONTROL & OPERATIONAL WRITE-UP FOR THE SYSTEM A 5 1 week
2 |PE-V0-426-XXX-1902 |INSTRUMENT & DRIVE LIST WITH SET POINTS A 8 1 week
3 |PE-V0-426-XXX-1903 |FIELD JB/LIE/LIR,DRIVES TERMINATION DETAILS A 9 1 week
4  [PE-V0-426-XXX-1904 [DATASHEETS FOR INSTRUMENTS, JBs, etc. along with CATALOGUES* A 8 1 week
5 |PE-V0-426-XXX-1905 [INPUT / OUTPUT SIGNAL LIST (ANALOG & BINARY) A 8 1 week
6 |PE-V0-426-XXX-1906 |ANNUNCIATION & SOE LIST A 8 1 week
7 |PE-V0-426-XXX-1907 [QUALITY PLANS (INSTRUMENTS,LCP etc.) A 6 1 week
8 |PE-V0-426-XXX-1908 [INSTRUMENT INSTALLATION/ HOOK-UP DRAWING A 6 1 week
9 |PE-V0-426-XXX-1909 |& INTERCONNECTION DETAILS A 8 1 week
10 |PE-V0-426-XXX-1910 |O & M MANUAL A 10 1 week
11 |PE-V0-426-XXX-1911 [GA & Wiring diagram of Local Control Panels A 8 1 week

NOTES:

Any other document for the package decided during detailed engineering shall be provided by Bidder without any commercial/ technical implication.

Reusable database format like MS Excel, MS Access etc. of these documents shall also be provided by Contractor in BHEL approved format. Soft copy of the
formats as applicable shall be provided to the successful bidder during detailed engineering.

XXX- PACKAGE CODE




TITLE: SPEC. NO.: PE-TS-426-165-N002

ELoad.2|

TECHNICAL SPECIFICATION SECTION: |

affer COLTCS SUB-SECTION: D

REV. NO. 00 DATE 10.05.2019

SPECIFIC TECHNICAL REQUIREMENTS | SHEET 1 OF 1

SUB-SECTION - ID

DATASHEET-A




DATA SHEET - A

SPECIFICATION NO.: PE-TS- 426-165-N002

CONDENSER ON LINE TUBE CLEANING SYSTEM(COLTCS)

REV.NO.: 00. DATE : 10/05/2019

SECTION : I SUB-SECTION : ID

SL NO DESCRIPTION UNITS PANKI TPS - 1X660 MW
1.00 GENERAL
Total Ten (2) nos. for Station.
11 N f tube cleani " " ired for stati N viz. One independent set common for each half of two condensers placed in series
: 0. oflube cleaning systems sets required lor station 0s- There are 2 nos. condenser per Unit in Series,i.e. Balls from one Separator/ Collector has to pass through two
nos. Condensers placed in Series.
- Clarified water
12 Liquid Handled (Refer enclosed water analysis at Annexure |)
1.3 Size of COLTCS NB 2600
4200
Note: 1. Scope of Ball Separator counter flange is in Purchaser’s scope. (Associated Gaskets, nuts and bolts
1.4 Length of Ball Separator mm are in Bidder’s Scope)
2. Ball Separator shall be mounted directly on the existing Butterfly valve - Refer Annexure IIl.
3. Flap of butterfly valve shall be extended to approx 1300-1400 mm inside the Ball separator.
2 DESIGN DATA
2.1 Operating pressure at Condenser inlet flange kg/cm?2 (g) Approx 1.5t0 2.5
2.2 Design Pressure for ball separator kg/cm2 (g) 5.5 kg/cm? (g) & 0.1 Kg/cm2 (abs)
2.3 Design Mechanical temperature Deg. C 60
2.4 Condenser Details
a) Type of condenser Single pass
b) No. of Condenser sections Nos. Two (2)
EL:;I)O. of passes per condenser section (viz. condenser Nos. One (1)
d) No. of tubes per condenser Nos. 2x24156
« Condensing zone Nos. 2x23744
« Air Cooling zone Nos. 2X412
e) Tube Dia. OD x Thickness
» Top two rows mm x mm 28.575 x 0.889
* Remaining mm x mm 28.575x0.7112
f) Length of tubes between ends. mm 13600
g) Tube material Welded SS 304
h) Pressure drop across condenser 2X2.2 MWC (excl. interconnection pipes)
- At Normal flow MwWC (However the actual value can vary +/-10% of the design value)
(between Inlet and Outlet flanges of condenser)
2.5 CW flow rate through each ball separator
- Normal cu.m/hr 43750
- Maximum cu.m/hr 52500
Des_lgn differential pressure for ball separator kglom2 (g) 03
26 strainer/screen
Pressure drop across ball separator i.e. between inlet &
. o MWC 0.2
27 outlet flanges in clean condition at normal flow.
Pressure fjrop across ba_II separator in choked condition MWGC Not to exceed 0.30
2.8 when strainer backwashing starts
29 No. of balls required for COLTCS per condenser section Minimum 10% of number of condenser tubes
3 CONNECTING PIPE DETAILS
3.1 Condenser inlet pipe
a) Material Carbon Steel to IS — 2062 Gr. B rolled & welded conforming to 1S:3589
b) O.D. X Thickness 2640 X 18
3.2 Condenser outlet pipe
a) Material Carbon Steel to IS — 2062 Gr. B rolled & welded conforming to 1S:3589
b) O.D. X Thickness 2640 X 18
3.3 Manhole Yes, 600 NB size
4 MATERIALS OF CONSTRUCTION
4.1 BALL SEPARATOR

a) Body / housing

Carbon Steel to IS -2062 Gr.B. with epoxy painted inside (with minimum housing thickness same as
connecting pipe thickness)

b) Screen / Strainer SS-316
c) Strainer shaft SS-316
e) Internal Hardware in contact with circulating water

) : SS-316
including nuts, bolts , etc.

f) Site Glass provision YES




DATA SHEET - A

SPECIFICATION NO.: PE-TS- 426-165-N002

CONDENSER ON LINE TUBE CLEANING SYSTEM(COLTCS)

REV.NO.: 00. DATE : 10/05/2019

SECTION : I SUB-SECTION : ID

SL NO DESCRIPTION UNITS PANKI TPS - 1X660 MW
4.2 BALL RECIRCULATING PUMP Non clog Type
a) Casing Cl1S-210 FG 260
b) Impeller SA 351 oreq
c) Shaft SS-304 or eq
4.3 BALL COLLECTOR
a) Body / housing Carbon Steel to IS -2062 Gr.B
b) Screen / Strainer/other internals SS-316
c) Site Glass Provision YES
4.4 Differential pressure measuring system SS-316
4.5 Injection nozzle SS-316
4.6 Valves
4.6.1 Check Valves (65 NB & Above) For sizes 65 NB and above:- Swing check or dual plate type.
a) Body & Bonnet S8316, Flanged Ends
b) Disc for Check Valve SS316
c) Stem ASTM A182 Gr F6a
4.6.2 Check Valves (50 NB & Below) For size 50 NB and below-Piston type
a) Body & Bonnet SS-316, Socket welded Ends
b) Disc for Check Valve SS316
c) Stem ASTM A182 Gr F6a
4.6.3 Gate/ Globe Valves 50 Nb & Below
Body & Bonnet SS-316, Socket welded Ends
464 Gate/Globe Valves (65NB & above)
@ Body & Bonnet SA 351 CF8M
@ Disc SA 351 CF8M
& Stem ASTM A182 Gr F6a
@ Companinon Flange SS316
4.6.5 BFV Valves (65NB & above) BFV (400 Nb & above)
@ Body & Disc SA 351 CF8M
@ Sealing, Retaining segment & internals 18 - 8 -SS
@ Bearing Self lubricating type
@ Companinon Flange SS316
4.6.6 Ball valves
i) Body SA 351 CF8M
ii) Ball SA 351 CF8M
iii) Stem SS316
Interconnecting Piping By Bidder
4.7
Maretial SS-316
5 COUNTER FLANGES FOR BALL SEPERATOR
5.1 MATERIAL
a) Flanges Carbon Steel to IS 2062 Gr. B or eq for thickness, drilling etc refer
9 Annexure Il in section C1( In Bidder's Scope)
A 193 & A 194
b) Fasteners (In Bidder's scope).
c) Gaskets Min 4 mm thick rubber (In Bidder’s scope).
5.2 Drilling Standard
6 OTHER COUNTER FLANGES (for interconnecting piping, valves, bends, fittings, distributors, nozzles & support installation materials)
6.1 MATERIAL
Carbon Steel to IS 2062 Gr. B or eq for thickness, drilling etc refer
a) Flanges Annexure |l in section C1( In Bidder's Scope)
A193 &A 194
b) Fasteners (In Bidder's scope).
c) Gaskets Min 4 mm thick rubber (In Bidder's scope).
1. All Non-wetted Fastners in Bidder's Scope shall be of SS316L material.
7 Material of Other components not specified above 2. Suitable for intended duty and shall be subject to Purchasers approval during detailed engg. In the event of

order.




DATA SHEET - A

SPECIFICATION NO.: PE-TS- 426-165-N002

CONDENSER ON LINE TUBE CLEANING SYSTEM(COLTCS)

REV.NO.: 00. DATE : 10/05/2019

SECTION : I SUB-SECTION : ID

DESCRIPTION

UNITS

PANKI TPS - 1X660 MW

PAINTING

External Surface

a) Surface preparation

SA - 2.5 of Swedish Specn. SIS-05-59-00-1967

b) Primer

Two coat of Red Lead primer

c) Intermediate

d) Final paint

Two (2) coats of High build Epoxy paint with minimum thickness of 35 microns dft of each coat.

8.2

Internal Surface

a) Surface preparation

SA - 2.5 of Swedish Specn. SIS-05-59-00-1967

b) Primer

Two coat of Epoxy Resin based Red oxide primer

c) Final paint

Adequate no. of coats (min. Two) of Synthetic Enamel paint to achieve total DFT of min. 200 microns. Colour-
code shall be as per IS 9404

Adequate provision for future installation of cathodic
protection

YES (Along with Sacrificial type anodic protection by purchaser)

10

Flow straightener for streamlining the CW flow in ball
collecting strainer

If required as per bidder’s design — the same to be incorporated by bidder in its constructional feature.

11

The tube cleaning system shall be designed for following
operation modes

a) Automatic start up initiated by push button

YES

b) Automatic shut down with ball collection effected by :
i. Push button

ii. Adjustable timer

iii. Ball monitoring system

YES

c) Automatic backwashing of ball separator with ball
collection effected by :

a. Push button

b. Adjustable timer

c. Diff. Pressure measuring system

YES

d) Automatic emergency backwashing of ball separator
effected by diff. Pressure measuring system

YES

e) Automatic ball sorting initiated by push button

YES

f) Provision for manual operation of complete tube
cleaning system in case of control system failure

YES

g) Whether the contacts for DPG, DPS and DPT are
independent

YES

h) Timer for Backwashing

YES

i) Whether the ball monitoring system is designed to
perform the following functions :

i. Continuously counting the balls in circulation and giving
an alarm calling for investigation of ball losses when the
number of balls falls below a set value

ii. Continuously measuring the size of the balls in
circulation and initiating the shutdown of the tube
cleaning system with alarm calling for replacement of
balls when the no. of oversized balls falls below a set
value

YES

j) Whether the electronic processor of the ball monitoring
system is provided with the following :

i. Indicators for required basic ball charge

ii. Indicators for recirculating ball quantity

iii. Indicators for oversized ball quantity

iv. Time counters for total cleaning system operating
hours

v. Time counters for cleaning system operating hours
with sufficient no. of oversized balls

vi. Recorders for ball consumption

YES

k) Whether provision for self-testing and self-calibration
are made

YES

12

MANDATORY SPARES - to be supplied under this
specification —

YES (As indicated in ANNEXURE-IV)
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Ch 8 : DM Plant

DCPL Mechanical Works Sheet | 7 of 23
ANNEXURE-I: CLARIFIED WATER ANALYSIS
< Bescription T e— Saramter
No. .
1 Physical characteristics
 pH at 25°C - 7.59
Turbidity NTU <15
' Conductivity pus /cm 590
Total Dissolved solids ppm 285
Total Suspended Solids ppm <15
2 Cations
oo Fiardnece —resc N B EY T
- Magnesium Hardness . ppm as CaCO3 . 40
' Sodium + Potassium ' ppm as CaCO3 - 372
- e S
Total Cations ppm as CaCO3 191.36
3  Anions : ;
Bicarbonate _ppmasCacO3 97
~ Carbonate ~_ppm as CaCO3 . 0.34
Hydroxyl ppm as CaCO3 0.02
Chiorides o as CaCO3 ..... I e
| Sulphate ppm as CaCO3 . 66.4
Nitrate mascacos | S
Total Anions ppm as CaCO3 191.36
Carbon Di-oxide as CO, ppm 5.54
Siccoived Siica o a5 5102 P R
Coilodal Siiica omassor 05 ......................

Bidding Doc. No. :

14A14-SPC-G-0001

1 x 660 MW - Panki Thermal Power Station
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DATA SHEET - A

SPECIFICATION NO.: PE-TS- 426-165-N002

H ‘,"' ONDENSER ON LINE TUBE CLEANING SYSTEM(COLTCS)

REV.NO.: 00. DATE : 10/05/2019

Mandatory spares list (Annexure-IV) SECTION:I.  SUB-SECTION: ID
SL NO DESCRIPTION UNITS Quanitity

1 Sponge rubper balls.fc?r condenser on-load tube cleaning system NOS. 25000

(20% Abrasive remaining normal)

Ball circulating pumps (set consisting of shaft, rotor,
2 bearings, seals, gland package shafts sleeves for set 1

complete replacement in one pump)

Temperature Transmitters and Electronic Transmitters of all type, o

range and model no. (For Pressure, DP, Temp, Flow, Level), inst 10% (t)f/:otal r;umber (;]: d

Process Transmitters, Radar type level transmitter, 3D type level ins ;umen ﬁ rar:js Iucedrst orere
3 Transmitter with local display, Magnetic/Electromagnetic flow Nos. or each model and type,

meter with local
display, mass flow meter with local display., Process meters,
Junction Box, Position Transmitter, Transducer or any other
instrument etc.

rating or a minimum of one
number for each model, rating
and type , whichever is more.
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SPECIFIC TECHNICAL REQUIREMENTS

SPEC. NO.: PE-TS-426-165-N002

SECTION: 1l

SUB-SECTION: IIA

REV.NO. 0 DATE  10.05.2019

SHEET 1 OF 1

SUB-SECTION - lIA

STANDARD TECHNICAL SPECIFICATION (MECHANICAL)

STANDARD TECHNICAL SPECIFICATION FOR COLTCS

STANDARD QUALITY PLANS




TITLE : SPECIFICATION NO.PE-TS-999-165-N002

STANDARD TECHNICAL SPECIFICATION SECTION : Il

CONDENSER ON - LOAD TUBE CLEANING | SUB-SECTION: lIA

SYSTEM ( Sponge Rubber Ball Type) REV.NO. 01 DATE :26.05.2016

SHEET 1 OF 11

1.00.00

P.00.00

P.01.00

P.01.01

P.01.02

P.01.03

p.02.00

3.00.00

3.01.00

3.01.01

3.01.02

3.01.03

3.01.04

GENERAL

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

CODES AND STANDARDS

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

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

IS/BS/DIN/ASTM Standards for materials specification and testing procedures.
IS/BS/DIN/AWWA Standards for valves and the testing.

In case of any conflict between the above codes/standards and this specification, the
later shall prevail and in case of any further conflict in the matter, the interpretation of

the specification by the Engineer shall be final and binding.

DESIGN AND CONSTRUCTION

General Requirements

Unless otherwise necessary, manufacturer’s 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. Vibration,
noise, mechanical stresses shall be kept within allowable limits specified by relevant
codes/standards. In design, due attention shall be given to ease of maintenance, repair
and cleaning.

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

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

3.03.00

3.03.01

3.03.02

3.03.02

3.03.04

3.03.05

3..04.00

3.04.01

3.04.02

3.04.03

DELETED

Operational Requirements.

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

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

Complete automatic shut-down of tube cleaning system with ball collection, effected by
the following :

¢ Push button (manual command).
+ 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 automatic emergency backwashing of ball separator with alarm, indication,
effected by differential pressure measuring system.

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

Ball Separator

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

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

If specified in Data Sheet -A, ball separator body shall be Epoxy lined.
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3.04.04

3.04.05

3.05.00

3.05.01

3.05.02

3.05.03

3.05.04

3.05.05

3.05.06

3.05.07

3.05.08

The ball seperating screen / strainer shall be designed for the maximum differential
pressure across the separator and shall be securely mounted in the body. Screen /
strainer shaft shall be sized adequately considering the overloading of screens / strainer
due to debris accumulation.

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

Ball Recirculating Pump

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

The impeller shall be non-clog 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 the casing and
impeller.

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

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.

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

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

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




TITLE : SPECIFICATION NO.PE-TS-999-165-N002

STANDARD TECHNICAL SPECIFICATION SECTION : Il

CONDENSER ON - LOAD TUBE CLEANING | SUB-SECTION: lIA

SYSTEM ( Sponge Rubber Ball Type) REV.NO. 01 DATE :26.05.2016

SHEET 4 OF 11

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

3.06.02

3.06.03

3.06.04

3.06.05

the cooling/lubricating/sealing water requirement.
All rotating components shall be statically and dynamically balanced.

The pump shall be designed such that pump impellers and other accessories of the
pump, are not damaged due to flow reversal.

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

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

The pump shall run smoothly without 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 capable of being started with discharge valve fully opened. Motor
rating shall be adequate for this condition. The output KW rating of the pump drive motor
shall not be less than the larger of the following :

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

b)  125% of power input to the pump at duty point 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. The
ball collector shall be designed and manufactured as per the applicable codes for
pressure vessels.

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

Ball collector shall be provided with suitable ports with covers for ball feeding and
removal.
The ball collector shall be provided with vent and drain connections with isolating valves.

Provision shall be made in the ball collector for separating the undersized balls and ball
collector shall have a separate chamber for collecting the undersized balls.
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3.06.06

3.06.07

3.07.00

3.07.01

3.07.02

3.07.03

3.08.00

3.08.01

3.08.02

3.08.03

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

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

Differential Pressure Measuring System.

The ball separator shall be provided with a measuring system for differential pressure
across the ball separating strainer/screen, to check debris accumulation and to initiate
ball catching and backwashing operations. This shall consist of a differential pressure
switch/transmitter for automatic backwashing operation, a differential pressure guage
for manual observation with adequate number of tappings with isolating valves.

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

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

Ball Monitoring System

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

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

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

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

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

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

a) Indicators for
¢ required basic ball charge.
¢ recirculating ball quantity.
¢ oversized ball quantity.
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3.08.04
3.09.00

3.09.01

3.09.02

3.09.03

3.09.04

3.10.00

3.10.01

3.10.02

3.10.03

3,10.04

3.10.05

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

C) Recorder for ball consumption.

The ball monitoring system shall have provisions for self-testing and self-calibration.

Cleaning Balls

The sponge rubber cleaning balls shall be slightly oversized to the internal diameter of
condenser tubes and should be able to remove all fouling and scaling deposits in the
condenser tubes.

The specific gravity of the cleaning balls shall be such that good distribution of balls
across the tube sheet and cleaning of all tubes are ensured.

The composition of the cleaning balls shall be based on natural rubber and shall be
suitable 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 for 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 operating pressure or 1.5 times the pump shut-off pressure
whichever is higher.

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

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

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

Distributors ( if applicable) with sight glass shall be provided wherever ball transport
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3.10.6

3.11.00

3.11.00

3.12.00

3.13.00

3.13.01

3.13.02

3.13.03

3.14.00

3.14.01

3.14.02

3.14.03

piping branching out or joining together for proper guidance of cleaning balls.

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

Tube cleaning system shall be provided with actuators wherever necessary for various
automatic operations. The actuators shall be electric motor operated and shall meet the
requirements of the enclosed specification. The actuator shall be provided with

auxiliary handwheel for manual operation in the event of control system failure.

Electric Motors

The drive motors for recirculating pump and differential pressure measuring system
flushing pump shall conform to the requirements of the enclosed specification.

Instrumentation _and Control System.

Complete instrumentation and control system for automatic operation of tube cleaning
system, protection, interlocking, indication / annunciation of differential pressure and
other malfunctions etc., shall 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
monitoring system processor, relays, protection and interlocking systems, start / stop
push button etc., and shall be complete with internal wiring. The control panel shall
meet the requirements of the enclosed specification.

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

Other Accessories.

Counter flanges, complete with gaskets, bolts and nuts etc., shall be supplied for ball
separator inlet, outlet connections and all other terminal points Fabrication, dimensions
and drilling of the flanges shall conform to the codes/standards specified in Data Sheet-
A/ Section -C.

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

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




TITLE : SPECIFICATION NO.PE-TS-999-165-N002

STANDARD TECHNICAL SPECIFICATION SECTION : Il

CONDENSER ON - LOAD TUBE CLEANING | SUB-SECTION: lIA

SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 01 | DATE :26.05.2016

SHEET 8 OF 11

1.00.00

5.00.00

5.01.01
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SHOP INSPECTION AND TESTS

General

Manufacturer shall conduct all tests and stage inspections as per the approved quality
plan to ensure that the various equipments and other accessories of the tube cleaning
system shall conform to the requirements of this specification and of the applicable
codes / standards.

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

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

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

Ball Separator

Chemical analysis, mechanical tests shall be carried out on materials used for body,
strainer/ screen, strainer/ screen shaft and other appurtenances as per the applicable
material specification standards.

All butt 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.

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

Ball Recirculating Pump

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

The casting used for pump casing and impeller shall be sound, clean and free from
porosity, blow holes, hard spots, cold shuts, distortion and other harmful defects. All
accessible surfaces of the impeller shall be subjected to penetrant test as per ASTM-




TITLE : SPECIFICATION NO.PE-TS-999-165-N002

STANDARD TECHNICAL SPECIFICATION SECTION : Il

CONDENSER ON - LOAD TUBE CLEANING | SUB-SECTION: lIA

SYSTEM ( Sponge Rubber Ball Type ) REV.NO. 01 | DATE :26.05.2016

SHEET 9 OF 11

5.03.03

5.03.04

5.03.05

5.04.00

5.04.01

5.04.02

5.05.00

5.05.01

b.05.02

5.05.03

b.05.04

5.06.00

5.07.00

5.07.01

5.07.02

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 per
ISO-1940

Ball Collector

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

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

Piping, Valves, Distributors, and Injection Nozzles.

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

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

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

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

Rubber Lining (as applicable)

Rubber lining shall be subjected 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 furnished for flange materials.

In case of fabricated flanges, all the welds shall be subjected to 100% radiography as
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5.08.00

5.09.00

5.10.00

5.11.00

b.12.00

5.12.01

5.12.02

5.12.03

5.07.04

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.

Dimensional Checks.

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

Hydrostatic Test

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

Leakage Test

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

Performance Test on Recirculating Pump

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

Functional Tests

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

Smooth and free operation of all movable parts.

Interlock and sequential operation.

Satisfactory operations of ball monitoring system.




TITLE : SPECIFICATION NO.PE-TS-999-165-N002

STANDARD TECHNICAL SPECIFICATION SECTION : Il

CONDENSER ON - LOAD TUBE CLEANING | SUB-SECTION: lIA

SYSTEM ( Sponge Rubber Ball Type ) REV.NO.  0f | DATE :26.05.2016

SHEET 11 OF 11

5.12.04

5.00.00

7.00.00

7.01.00

7.02.00

8.00.00

8.01.00

8.02.00

8.03.00

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.

QUALITY ASSURANCE & QUALITY PLAN

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

Typical quality plans are enclosed herewith this specification 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.

NAME PLATE AND TAG NUMBERS

Ball separator, recirculating pump, ball collector shall be provided with a permanently
attached brass or stainless steel plate indicating the following details :-

a) Design and maximum flow rates.
b) Design and test pressures.
d) Design temperature.

e) Empty and operating weights.

Each valve in the tube cleaning system shall be provided with a name plate indicating
the following :-

a) Service.

b) Design and test pressures.

c) Maximum flow and flow direction.
d) Size.

e) Tag Number.

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

Each motor shall be provided with a name plate indicating the following details:

a)  Supply conditions.

b) KW Rating.
c) Make.
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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

1.02.05

1.2.6

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

After the award of contract, the following drawings, data and information is to be
submitted for review / approval of BHEL.

The drawings to be submitted by bidder in event of award of contract shall be as per cl.
10.0 (b), sub-section-1A.

Data sheet (s) - B.

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

a) General arrangement / 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 drawings (wherever applicable) showing load data on
supports, size and location of anchor bolts etc.

c) General arrangement drawing indicating the layout of the equipments and
interconnecting piping with pipe supports.

Bar chart and inspection schedule.

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

Cross Sectional/ detailed drawing 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 circulation 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.

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.
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1.02.07

1.02.08

1.02.09

1.02.10

1.02.11

1.02.12

1.02.13

Control panel layout and list of instruments provided on control panel.

List of annunciations, protections and interlocks provided.

Detailed drawings of flanges.

Ball recirculating pump performance characteristic curves.

Write-up and instruction manuals for erection, operation and maintenance.
Storage instructions.

Vendor to send 3 sets of final documents (O&M manual, GA drg, P&ID) direct to site
under intimation to PEM.
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008 REV-01
| Vendor Q.P.NO. | PROJECT:
INDEX PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER:
Page 01 of 15 CONSULTANT:
P.O.No. |
\
SL. NO. DESCRIPTION PAGE NO.
\
1 BALL SEPARATOR 2705

WORM GEAR 6
\

ACTUATORS 6

2 BALL RECIRCULATION SKID 7
\

BALL VESSEL 7.8

BALL INJECTION NOZZLE 8
\

BALL RECIRCULATING PUMP 9
\

BALL VALVE 10

RECIRCULATING PUMP MOTOR 11

3 V - PIECE 11
\

4 BALL OVERSIZE MONITOR 12
\

5 PRESSURE GAUGE,DP GAUGE,DP SWITCH & 13
DP TRANSMITTER ‘
\

6 CLEANING BALLS 13
\

7 ALL COMPONENT & EQUIPMENT 13

8 STARTER PANEL 14
\

9 FASTENERS 15

Note :ltems not included in quality plan to be inspected as per approved data sheet/drawings

ANNEXURES

DRY RUN TEST PROCEDURE FOR BALL SEPERATOR

HYDRO STATIC TEST PROCEDURE

LEAK TIGHTNESS TEST PROCEDURE

PACKING PROCEDURE

LEGEND

* Records indentified with "STAR" shall be essentially included by

contractor in QA Documentation.

** M :Manufacturer / Manufacturer's Sub-contractor

C : Contractor \O : Owner

Manufacturer / Sub-Contractor

Contractor

Indicate : "P" - Perform, "W" - Witness and "V" - Verification

Signature

[ [ | Reviewed By

Name & Sign. Of approving authority & Seal

10f 15
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| Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
[ Vendor Q.P. NO: | PROJECT: | [
] Item : Ball Separator PACKAGE : COLTCS CUSTOMER:
L] P.O. No. PURCHASER:
Date : CONSULTANT:
Page 02 of 15 ]
SI. No. C 10 Cli istics Class Type of Q of Format of Agency Remarks
Checked Check Check Documents Norms Record M C (o]
1 2 3 4 5 6 7 8 9 D* [ * 10 11
1.0.0 |Ball Separator
1.1.0 |Raw Material
. - . . Mill Test Certificate / Lab test,
al Housing Shell, Nozzle flanges Chemlgal properpes Major Chemlcgl Analysis &|One sample/cast /|Approved drg/Data|Approved drg/Data reportRaw = material flow * p v v
& Physical properties Mechanical test heat / batch sheet sheet sheet
Surface defects Minor Visual 100% Approved  drg/Data|Approved drg/Data|Inspection report/ Raw| p v v
sheet sheet material Flow sheet
Sub Surface Defects |Major Ultrasonic test 100% ASME SA 435 ASME SA 435 Inspection report * P \Y V |Plates > 20mm Thk only (UT - Full Volume)
. . . . Mill. Test Certificate / Lab test
b Nozzle Pipes Chemlt;al properfles Major Chemlc;l Analysis & One sample/heat Approved  drg/Data|Approved drg/Data reporyRaw  material  fiow| * P v v
& Physical properties Mechanical test sheet sheet sheet
Surface defects Minor Visual 100% Approved  drg/Data|Approved drg/Data Inspegtlon report/ Raw| p v v
sheet sheet material Flow sheet
Leak Tightness Major Hydrostatic test 100% Approved  drg/Data| Approved drg/Data Mill Test Certificate * P \Y \%
sheet sheet
. Chemical properties|, , . Chemical Analysis & One sample/cast /|Approved drg/Data|Approved drg/Data|Manufacturer's Test| *
el Main Flange & Physical properties Major Mechanical test heat/ batch sheet sheet Certificate P v v
Heat » treatment Major Verification HT Chart Approved  drg/Data|Approved drg/Data Manyfacturers Test| % p v Vv |if casting
(Normalising) sheet sheet Certificate
Surface defects Critical  |Magnetic particle test [100% Approved - drg/Data Approved  drg/Data)\ oo tion report * | p v Vv |ifcasting
sheet sheet
" . ASME SA609 / SA|ASME SA609 Level Il / " *
¥ o
Sub-surface defects |Critical ~|Ultrasonic test 100% 435 SA 435 / SA 388 Inspection report P \Y \%
. - - : Mill Test Certificate / Lab test|
[« Screen Shaft Cheml;al propertvles Major Chemlt@l Analysis & One sample/heat Approved  drg/Data|Approved drg/Data reportRaw  material flow * p v v
& Physical properties Mechanical test sheet sheet sheet
LEGEND)|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [O : Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature [ | Reviewed By Name & Sign. Of approving authority & Seal

2 of 15
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\ \ \ \ \ \ I
Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: [
P.O. No. Item : Ball Separator PACKAGE : COLTCS CUSTOMER:
Date PURCHASER: I
Page 03 of 15 CONSULTANT: ‘
SI. No. C 10 Characteristics Class Type of Q of p Format of Agency Remarks
Checked Check Check Documents Norms Record m ] c [o
1 2 3 4 5 6 7 8 9 D* | * 10 1
Surface defects on| i |penetrant test 100% ASME Sec.Vill Div.1 [ASME SecVIll DV o ion report * | p v v
area Appendix 8
Sub-surface defects |Critical ~|Ultrasonic test 100% ASME SA745 ASME SA745 Inspection report P v A\
. . . . Mill Test Certificate / Lab test
[ Screen ribs Chemlgal proper?les Major ChemlC?| Analysis & One sample / heat Approved  drg/Data|Approved drg/Data reportRaw._) material flow * p v v
& Physical properties Mechanical test sheet sheet sheet
Corrosion Resistance |Major IGC One/Heat ASTM A 923 ASTM A 923 Test Report/Lab test report * P \Y \
Surface Defects Minor Visual 100% Approved  drg/Data|Approved drg/Data Inspe;tion report/ Raw| B P v v
|sheet sheet material Flow sheet
Ball Extraction Nozzle Pipe [Duplex|Chemical properties|,, . Chemical Analysis & One sample /|Approved drg/Data|Approved drg/Data Mill Test Certificate / Lab test *
[f] Major repor/Raw ~ material  flow P Y \%
Stainless Steel] & Physical properties Mechanical test cast/heat/ batch sheet sheet sheet
Surface Defects Minor Visual 100% Approved drg/Data|Approved drg/Data Inspegtlon report/ Raw| ~ P v v
sheet sheet material Flow sheet
Leak Tightness Major Hydrostatic Test 100% Approved  drg/Data|Approved drg/Data Manyfacmrers Test| P v v
sheet sheet Certificate
1.2.0 |Inprocess Quality Control
1.2.1  |Welding procedure specification Correctness Critical  |Scrutiny 100% ASME Sec.IX ASME Sec.IX QW 482 of ASME Sec.IX * P v \
122 |Welding procedure qualification  |Weld soundness  |Critical |Physical test 100% ASME Sec.Ix ASME Sec.IX QW 483 of ASME Sec.IX * | p| v |y |Veldng procedure ~ already  approved by
4 9P a v o g g - BHEL/LRQA/GL/DNV/TUV shall be employed for this job.
123 |Welder performance qualification | Weld soundness  |Critical | Radiography 100% ASME Sec.IX ASME Sec.IX QW 484 of ASME Sec.IX * | p v y | Welders already qualified by BHEL/LRQA/GL/DNV/TUV
shall be employed for this job.
124 |Fit-up of butt weld Alignment.and Major  |[Template, visual 100% g;’w:;‘“”"g ASME Sec VIl Div.1  |Log book P | W~ | — [BHEL towiness>20mm thick butt joint
125 Fitup of shell flange and nozzle Onent.atlon,allgnment Major Template, visual 100% Manufacturlng ASME Sec VIl Div.1 Log book p - .
assembly to shell and dimensions Drawing
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [O: Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature I I I Reviewed By Name & Sign. Of approving authority & Seal

3 0of 15
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
| Vendor QP.NO: | PROJECT: | |
P.O. No. Item : Ball Separator PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER: I
Page 04 of 15 CONSULTANT: ‘
SlI. No. Ci 10 Characteristics Class Type of Q of A Format of Agency Remarks
Checked Check Check Documents Norms Record M C o
1 2 3 4 5 6 7 8 9 D* ** 10 11
1.2.6 |Weld quality for Pressure Parts
[a] Root run Surface defects Major Penetrant test / Visual |100% ASME Sec.VIII Div.1 ﬁsyjdixs;c'vm ' Operation Process Sheet - P \Y \
1.2.7 |[a] Completed butt welds 1.Surface defects Major Penetrant test 100% ASME Sec.VIII Div.1 ﬁ;’;ﬁ\dixsgc MIlVDiv.1 Inspection report * P \Y \%
10% of total weld " . "
2-Sub-surface Critical |Radiography test length & 100% T|ASME Sec.Vill Div.1 [ASME  SecVIl  Div.1|Radiographs & inspection| % | p v Vv |RT films will be reviewed by BHEL
defects Joints Appendix 4 / UW 52 report
[b] Completed fillet welds Surface defects Major Penetrant test 100% ASME Sec.VIII Div.1 ﬁs:;ﬂeidifgc.vm Div.1 Inspection report * P v \
1.2.8 Fabn.cated Shell (Prior to sand|1 plmeqslons. Major Measurement by visual |100% Manuvfactunng Manufacturing Drawing |Inspection report * P \Y \%
blasting) Orientation Drawing
Hydrostatic Pr. @ 1.5
™ times  design pr. o, " " *
2. Hydro test Critical (positive) Duration 30 100% ASME Sec.VIII Div.1 |No Leakage Inspection report P w \%
minutes
1.2.9 |Pickling and Passivation Protection Layer Major Visual 100% IS: 10117 IS: 10117 Log Book - P - -
Final tests (completed equipments) -| |-Dmensions, *
1.2.10 P uip! orientation, Major Measurement by visual |100% G.A.drawing G.A.drawing Inspection report P w w
After assembly -
workmanship & finish
. Leak Tightness @
2Leak tightness for\ o |gesign pr.  (positive)|100% ASME Sec.VIll Div.1 |No Leakage Inspection report * | p w w
assembly . A
Duration 30 minutes
3.Dry function test for| . .. y o, Approved " *
Ball Separator Critical ~ [Operational test 100% procedure Approved procedure Inspection report P W w
LEGEND
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [0 : Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature \ | Reviewed By Name & Sign. Of approving authority & Seal
I I I I I I

4 of 15
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
| Vendor Q.P. NO: | PROJECT: [
P.O. No. Item : Ball Separator PACKAGE : COLTCS CUSTOMER:
Date PURCHASER: I
Page 05 of 15 CONSULTANT: ‘
SI. No. Component / Operation Characteristics Class Type of Quantum of Reference Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record M C o
1 2 3 4 5 6 7 8 9 D* | * 10 1
1.3.0 |Rubber Lining for ball Seperator Shell, V-Piece & skid IC Pipe.
1.3.1  |Rubber formulation Tensie elongation Major Physical test One per lot Manufacturer's BS 6374/Equivalent Manufacturer's test certificate P v \
and hardness procedure
Polymer Identification |Major Flame test One per lot For Semi Ebonite For Semi Ebonite Inspection report * P v \
Ebonite Polymer|Ebonite Polymer
catches fire; catches|catches fire; catches|
fire and On removal|fire and On removal
from fire it continues|from fire it continues to
to burn burn
% Change in weight
after . 24. hrs Major Immersion test One per lot ASTM D 471 +1-1% Inspection report * P v \
immersion in sea (bleeding test)
water at 70 degrees
. . Free from rust "
132 |Surface preparation of flems to be| 1o gust  and|Major  |Visual 100% SA25 SA25 Manufacturer's Internal P -
lined inspection
grease
1.3.3 |Vulcanising Temperature, " Major Process monitoring 100% Manufacturer's Manufacturer's Process Procedure P - -
Pressure and time procedure procedure
Approved  drawing *
1.3.4 |Vulcanised rubber lined items a) Chip test Major Chip test One per lot and BS|BS 6374/Equivalent Inspection report P \Y \%
6374/Equivalent
b)Adhesion,  Visual Measurement visual 100% visual.[Approved  drawing *
defects, thickness|Major inspection . ThicknessOhardne |and BS|BS 6374/Equivalent Inspection report P v \
and hardness P ss at random 6374/Equivalent
" " Approved  drawing
c)Spark test for Pin|y, ., |Spark test for Pin| 45, and BS|BS 6374/Equivalent |Inspection report * | p % v
holes at 5 kv/mm holes .
6374/Equivalent
LEGEND
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature Reviewed By Name & Sign. Of approving authority & Seal
| | | [
\ \ [ 1

50f 15
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
| Vendor Q.P. NO: | PROJECT: [
P.O. No. Item : WORM GEAR & PACKAGE : COLTCS CUSTOMER:
ACTUATORS Date : PURCHASER: [
Page 06 of 15 CONSULTANT: |
SI. No. Component / Operation Characteristics Class Type of Quantum of Reference Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record M C o)
1 2 3 4 5 6 7 8 9 D* | * 10 1
1.40 |Complete Unit of Worm gear Reduction Ratio Critical ~ |Functional Test 100% gﬁzg"e‘j Data) \oproved Data Sheet
Angle of Rotation Manufacturer test certificate * P \ \
Input Torque
Output Torque
Degree of protection |Critical X::“:r & Dust ingress Type test gﬁzzved Data Approved Data Sheet | Type test certificate * \ v \
1.5.0 |Actuators Routine Test Major Electrical test 100% Supplier catalogue iuppller catalogue / Manufacturer TC * \% v V  |Review of TCs
Make, Range, Model |Major Visual 100%
Assembly check . . .
y Majol Visual 100%
alongwith ball valves lor ’ Supplier catalogue iuppller catalogue / Inspection Report _ P - -
Functional check
alongwith - Major ~ |Visual 100%
settings/auxillary
contacts

Note: ADS - APPROVED DATA SHEET

LEGEND

* Records indentified with "STAR"

shall be essentially included by

contractor in QA Documentation.

** M :Manufacturer / Manufacturer's Sub-contractor

C : Contractor

[O : Owner

Manufacturer / Sub-Contractor

Contractor

Indicate : "P" - Perform, "W" - Witness and "V" - Verification

Reviewed By

Signature
I

Name & Sign. Of approving authority & Seal
I

6 of 15
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: [
P.O. No. Item : Ball Recirculation Skid & |PACKAGE : COLTCS CUSTOMER:
Ball Vessel Date - PURCHASER: |
Page 07 of 15 CONSULTANT: ‘
Sl. No. Component / Operation Characteristics Class Type of Q of Format of Agency Remarks
Checked Check Check Documents Norms Record M | C |
1 2 3 4 5 6 7 8 9 D* | * 10 11
2.0.0 |Complete Skid
Completeness,
Recirculating Skid with ball vessel[Correctness, . . . . " *
and ball oversize monitor Orientation, Major Visual & Measurement [100% Approved Drawing  |Approved Drawing Inspection report P \
Dimensions
Ball Vessel
2.1.0 |Raw Material
. . - - . Mill Test Certificate / lab test
[l H}ouslng Shell, Nozzle flanges and Chemlgal properpes Major Chemlc;l Analysis & One sample/heat Approved  drg/Data|Approved drg/Data report / raw material fiow * P v
dished end & Physical properties Mechanical test sheet sheet sheet
Surface defects Minor Visual 100% Approved  drg/Data| Approved drg/Data Mill TC/Inspection report * P v
sheet sheet
Sub-surface defects |Major Ultrasonic test 100% ASME SA 435 ASME SA 435 Inspection report - P v Plates > 20mm Thk only (UT - Full Volume)
2.2.0 |Inprocess Quality Control
2.2.1 |Welding procedure specification Correctness Critical  |Scrutiny 100% ASME Sec.IX ASME Sec.IX QW 482 of ASME Sec.IX * P \Y
222 |Welding procedure qualfication ~|Weld soundness  [Critical  [Physical test 100% ASME Sec.Ix ASME Sec.IX QW 483 of ASME Sec.IX * e | v \Welding  procedure =~ already  approved by
-4 9P a v o g g - BHEL/LRQA/GL/DNV/TUV shall be employed for this job.
223 |Welder performance qualification  [Weld soundness  |Critical |Radiography 100% ASME Sec.IX ASME Sec.IX QW 484 of ASME Sec.IX * | p v Welders already qualified by BHEL/LRQA/GL/IDNVITUV
shall be employed for this job
2.2.4 |Dished end for ball vessel Dimensions Major Template 100% l[\)/lraarwif:gctunng ASME Sec VIII Div.1 Inspection report - P \Y
Surface defects Critical ~ |Penetrant test 100% ASME Sec VIII Div.1 ASME ‘Sec Vil Div-1 Inspection report - P v
Appendix 8
LEGEND
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature [ | Reviewed By Name & Sign. Of approving authority & Seal
I I I I I I

7 of 15



C:\Users\6043712\AppData\Local\Temp\WRENCHTEMP\10107420\PE-QP-999-165-N008 REV-01 COLTCS.pdf

Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: [
P.O. No. Item : Ball Vessel & Ball PACKAGE : COLTCS CUSTOMER:
Injection Pipe Date - PURCHASER: |
Page 08 of 15 CONSULTANT: ‘
Sl. No. Component / Operation Characteristics Class Type of Qi of Format of Agency Remarks
Checked Check Check Documents Norms Record M | [ | (o}
1 2 3 4 5 6 7 8 9 D* ** 10 11
225 |Fit-up of butt weld Alignment.and Major  |Measurement 100% gfa'\‘,‘v‘i':‘;‘“”"g ASME Sec VIl Div.1 | Log book ~ | P | wnv | = |BHEL to witness >20mm thick butt joint.
226 Fit-up of shell flange and nozzle Onenl‘atlon,‘ahgnment Major Template, visual 100% Manufacturlng ASME Sec VIl Div.1 Log book - P - -
assembly to shell and dimensions Drawing
22.7 |Weld quality for Pressure Parts
[a] Root run Surface defects Major  [Penetrant test / Visual |100% ASME Sec. Vil Div.1 2;’)"'; dixssechHI Dv-1) operation Process Sheet * | p v v
228 |[a] Completed butt welds 1.Surface defects  |Major  |Penetrant test 100% ASME Sec. Vil Div.1 QELV'; dfgc'v"' Div-1) spection report * | p v v
10% of total weld . . . .
2-Sub-surface Critical  |Radiography test length & 100% T|ASME Sec.Vili Div.1 (ASME SecVIl® Div.1|Radiographs and inspection| % | p v Vv |RT films will be reviewed by BHEL
defects Joints Appendix 4 / UW 52 report
[b] Completed fillet welds Surface defects Major Penetrant test 100% ASME Sec.VIII Div.1 is;’::\dixssec Vil Div.1 Inspection report * P v \%
2.2.9 |Fabricated Shell ! II‘>|mer!s|ons, Major Measurement 100% Manufactur|ng ing Drawing |Inspection report * P v \
Orientation Drawing
Hydrostatc Pr. @ 1.5 " y . .
\2/ Hydlro test for Ball Critical  |times design pr. (positive)|100% ASME Sec.VIII Div.1 |No leakage Inspection report * P w \% Hzgrzslaltlt; te;l s”h\a/ll be Iconduc!ed along with Recirculating
essel [Duration 30 minutes] skid Assly for Ball Vessel.
2.2.10 |Pickling and Passivation Protection Layer Major Visual 100% IS: 10117 1S: 10117 Log Book P - -
. . . Mill Test Certificate / lab test
2.2.11 |Ball Injection Pipe Chemlgal & Physical Major Chemlcgl & One sample/heat Approved - drg/Data| Approved drg/Data report / raw material flow| * P \ \Y%
properties mechanical tests sheet sheet sheet
Surface defects Minor  |Visual 100% Approved drg/ Data Approved - drg/  Data|\ v/ jnpection report - |P v v
sheet sheet
Leak Tightness Major Hydrostatic test 100% Approved  drg/Data|Approved drg/Data Manyfacmrers Test| % P v v
sheet sheet Certificate
LEGEND
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature I I I Reviewed By Name & Sign. Of approving authority & Seal
I I I I I I I I
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Mar irer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: [
P.O. No. PACKAGE : LT CUSTOMER:
O-No Item : RECIRCULATING PUMP CKAGE : COLTCS
Date : PURCHASER: I
Page 9 of 15 CONSULTANT: ‘
SlI. No. C 10 Characteristics Class Type of Q of Format of Agency Remarks
Checked Check Check Documents Norms Record M C 0]
1 2 3 4 5 6 7 8 9 D* | * 10 1"
2.3.0 |Raw material control
231 |Casing Cheml;al,Phys|ca| Major Chemical & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/ Data Many_facturers Test| % P v v
properties analysis / Heat sheet sheet Certificate
Surface defects Minor  |Visual 100% Approved drg/ Data Approved  drg/  Data|\ v/ 1npection report - |lP v v
sheet sheet
232 |Impeller, Sleeve Physlgal,and ‘ Major Physlcgl and Chemical|One Sample/Cast[Approved drg/ Data|Approved drg/ Data Manyfaclurers Test| % p v v
Chemical properties analysis / Heat sheet sheet Certificate
233 |Shaft Physlgal,and ‘ Major Physlc;l and Chemical|One Sample/Cast[Approved drg/ Data|Approved drg/ Data Manyfacturers Test| % P v v
Chemical properties analysis Heat sheet sheet Certificate
Sub-Surface defects |Major Ultrasonic Test 100% ASME SA 745 ASME SA 745 MTC / Inspection report * P A\ V' |Only for shaft >= 50mm
2.3.4 |In-process control
Hydro.test @ 1.5times .
2.3.5 |Casing Leak tightness Critical |design pr. (positive)|100% Manufacturing No Leakage Inspection report * P \Y \%
. H Standard
(Duration 30 minutes)
236 |Shaft Surface defects Critical  |Penetrant test 100% ASME Sec.VIii Div.1 ﬁsﬁ"j‘ dingc.VlII DV spection report * | p v v
237 |Impeller Residual static, Major | Static.dynamic 100% 150:1940 1S0:1940, Gr 6.3 Inspection report * | p v v
dynamic unbalance balancing
2.3.8 |All components Wcrkmanshlp, finish Major Measgrement, visual 100% Mangfacturlng Manufacturing drawing |Log book / job card - P - -
and dimensions examination drawing
239 , control, final i I test
a) Q Vs. Head, Q Vs.
Pumps efficiency / Approved curve,
Performance Test overall efficiency, Q|Critical |Performance test 100% approved data|Approved data sheet
Vs. Power, Vibration sheet, 1S:5120
and Noise Inspection report, plotted * p v v
b) Dimensions, curves
\workmanship and|Major Measurement, visual  |100% Data sheet Data sheet
finish
c) Noise level Major - - - 8.5 db at 1 meter
distance
Completeness,
2.3.10 |Complete pump correctness, Major Visual examination 100% /Approved data sheet|Approved data sheet / Check list / inspection report * P \Y \
" Mfg. Drg. Mfg. Drg.
cleanliness
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor \O : Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature [ [ | Reviewed By Name & Sign. Of approving authority & Seal
I I I I I I I
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: |
P.O. No. Item : BALL VALVES PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER: I
Page 10of 15 CONSULTANT: ‘
SI. No. C 10 Characteristics Class Type of Q of Format of Agency Remarks
Checked Check Check Documents Norms Record M C (o]
1 2 3 4 5 6 7 8 9 D* | * 10 11
240 |Ballvalves
241 |Materials
Body and Tail end pieces Chemlgal.Physlcal Major Chemical & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/ Data Manufacturer's T.C * P v v
properties analysis / heat sheet sheet
242 |Ball ChemlgaI,PhyslcaI Major Chemlf:al & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/ Data Manufacturer's T.C. * p v v
properties analysis / heat sheet sheet
243 |Stem Chemlgal,Physleal Major Chemlf:al & Physical|One Sample/Cast|Approved drg/ Data|Approved drg/ Data Manufacturer's T.C. * P v v
properties analysis / heat sheet sheet
244 |In-process inspection
2.45 |Machining of body, end, pieces, ball [Dimension Major Measurement 100% :\:‘J;J;?ved drg/Data :::;?‘Iw drg/Data Log book - P Vv Vv
246 |Ball a) Surface defects  [Critical [Penetrant test 100% ASME Sec.Vill Div.1 [ASME_ Sec VIl DAY o tion report * | p v v
Appendix 8
b) Hardness Major Hardness testing Random Approved  drg/Data| Approved drg/Data Inspection report * P v \
sheet sheet
247 |Assembly a) Dimensions Major Measurement 100% ENISO 17292 EN ISO 17292 Manufacturer's T.C. * P v \
b) Opening / Closing |Major Operation 100% - As per approved data - - p v v Test at works for opening / closing time of actuator|
sheet operated valves.
2.4.8 |Testing
. " EN 12266-182/API|EN 12266-1&2/API 598 *
o )
[a] Body Leakage Critical  |Hydraulic test 100% 508/Appd data sheet|& Appd. Data sheet Manufacturer's T.C. P v \
- . EN 12266-182/API|EN 12266-182/API 598 *
o .
[b] Seat test Leakage Critical ~ |Hydraulic test 100% 598/Appd data sheet|& Appd. Data sheet Manufacturer's T.C. P \% \Y%
. . EN 12266-182/API|EN 12266-18&2/API 598 *
o .
[c] Seat Leakage Critical ~ |Air test 100% 508/Appd data sheet|& Appd. Data sheet Manufacturer's T.C. P \Y \
LEGEND
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature \ | Reviewed By Name & Sign. Of approving authority & Seal
I I I I I I I
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
| Vendor QP. NO: | PROJECT:
Item : RECIRCULATING PUMP
P.O. No. PACKAGE : COLTCS CUSTOMER:
MOTOR
V PIECE Date : PURCHASER:
Page 11 of 15 CONSULTANT:
Sl. No. Component / Operation Characteristics Class Type of Qi of Format of Agency Remarks
Checked Check Check Documents Norms Record M [ o
1 2 3 4 5 6 7 8 9 Dx | * 10 1
Routine  test, No . " ’ 8 - * . .
250 |Motor Load test & IR Major Electrical test 100% test 1S:325 1S:325 Manufacturer test certificate P \ V  [Review of supplier TC
Make , Rating Major | Verification 100% Appd drg/Data sheet|Appd drg/Data sheet |Inspection report * \% \% \%
Degree of Protection |Critical |Verification Type test IP 55 IP 55 Manufacturer's test Certificate * \% \% \%
3.1.0 |V -Piece
Mill Test Certificate / lab test|
Raw material inspection Chemlgal & Physical Major Chemlcgl & One sample‘/heat Approved - drg/Data| Approved drg/Data report / raw material flow| * P \Y \
properties mechanical tests sheet sheet sheet
In process inspection b) Surface defects Major Visual 100% Approved drg/ Data Approved  drg/  Data MTC / Inspection report * P v \
sheet sheet
c)Sub-surface Critical ~ |Radiography test 10% of total butt{ASME Sec.VIll Div.1 |ASME Sec.VIll Div.1|Radiographs and inspection *
defects weld length Appendix 4 report P \ \
Hydrostatic Pr. @ 1.5
d) Hydro Static Test |Critical | ™SS design Pri4q40, ASME Sec. VIl Div.1 |No leakage Inspection report * | p v v

(positive) [Duration 30

LEGEND

* Records indentified with "STAR"

shall be essentially included by

contractor in QA Documentation.

** M :Manufacturer / Manufacturer's Sub-contractor

C : Contractor

\O : Owner

Manufacturer / Sub-Contractor

Contractor

Indicate : "P" - Perform, "W" - Witness and "V" - Verification

Signature

Reviewed By

Name & Sign. Of approving authority & Seal

11 of 15
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
[ Vendor Q.P. NO: | PROJECT: | [
P.O. No. Item : Balll Monitoring System |[PACKAGE : COLTCS CUSTOMER:
. . b
(Ball Oversize Monitor) Date - PURCHASER. ‘
Page 12 of 15 CONSULTANT: ‘
SI. No. Ci 10 Cl istics Class Type of Q of Format of Agency Remarks
Checked Check Check Documents Norms Record M | C | o]
1 2 3 4 5 6 7 8 9 D* [ * 10 11
Raw Material . " . . . Approved drg/Data|Approved drg/Data|Mill test Certificate / lab test| % ; .
4.1.0 Housing shell, Flanges Chemical properties |Major Chemical Analysis One sample‘heat sheet sheet reportiraw material flow sheet P \Y V  |if fabricated type
. y . . One sample /|Approved drg/Data|Approved drg/Data|Mill test Certificate / lab test| %
Physical properties | Major Physical test cast/heat/ batch  |sheet sheet report/raw material flow sheet P v v
Surface defects Minor Visual 100% Approved drg/Data|Approved drg/Data|Mill Test Certificate/Inspection| % p v v
sheet sheet report
Sub-surface defects |Major Ultrasonic test 100% ASME SA 435 ASME SA 435 Mill Test Certificate * P v V  |Plates > 20mm Thk only (UT - Full Volume)
4.20 |Inprocess Quality Control
421  |Welding procedure specification Correctness Critical ~ [Scrutiny 100% ASME Sec.IX ASME Sec.IX QW 482 of ASME Sec.IX * P \ 2
422 |Welding procedure qualification ~ |Weld soundness ~ |Critical |Physical test 100% ASME Sec.IX ASME Sec.IX QW 483 of ASME Sec.IX * 1 p v y |Welding  procedure =~ already  approved by
< 9P q 4 o : : BHEL/LRQA/GL/DNV/TUV shall be employed for this job.
423  |Welder performance qualification  [Weld soundness  |Critical  |Radiography 100% ASME Sec.IX ASME Sec.IX QW 484 of ASME Sec.IX * | p v vy |Welders already qualffied by BHEL/LRQA/GLIDNVITUV
shall be employed for this job.
424 |Fabricated Shell 1 Surface — defects| ... |penetrant test 100% ASME Sec.Vill Div.1 [ASME Sec VIl D) o on report * | p v v
(fillet welds) Appendix 8
éplmeqslons, Major Measurement by visual |100% Approved doc/ Data|Approved documents / Inspection report * P \Y \
rientation sheet Data sheets
Hydrostatic Pr. @ 1.5 " . : "
3. Hydro test Critical  |times design pr. (positive) |100% ASME Sec.VIII Div.1 |No leakage Inspection report * P w \% Hzgroslancglesl shall be conducted alongwith Recirculating
[Duration 30 minutes] skid assembly
" . " Approved . "
4. Functional Test Major Functional 100% procedure Approved procedure - - P \% V  |Functional test to be done at site
LEGEND)|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signa!ure I I Reviewed By Name & Sign. Of approving authority & Seal
I I I I

12 of 15



C:\Users\6043712\AppData\Local\Temp\WRENCHTEMP\10107420\PE-QP-999-165-N008 REV-01 COLTCS.pdf

[ [ [ [ [ [ [ [
\ \ | \ \ \ \ |
Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: ‘ PROJECT: ‘
Item : Pressure Gauge, DP PACKAGE : COLTCS CUSTOMER:
P.O. No. Gauge, DP Switch, DP Date : PURCHASER:
Transmitter CONSULTANT:
I I Cleaning Balls I I
All components & Equipments [Page 13 of 15 PACKAGE : COLTCS
Sl. No. Component / Operation Characteristics Class Type of Qi of Format of Agency Remarks
Checked Check Check Documents Norms Record M | [ | o
1 2 3 4 5 6 7 8 9 Dx [ * 10 11
5.0.0 |In process quality control mzz:l Range  and Critical  |Visual 100% gﬁzz\’ed Data Approved Data Sheet  |Manufacturer test certificate * P \Y \%
Calibration Critical ~ |Calibration test 100% gﬁzz\’ed Data Approved Data Sheet |Manufacturer test certificate * \ \2 Vv
Degree of Protection |Critical |- Typg.Tesl Approved Do Approved Data Sheet |Manufacturer test certificate * \ \Y V  |For Pressure guage, DP Guage, DP Switch
Certificate Sheet
6.0.0 |Cleaning Balls
: ,\:\T:rrr::i:/:ﬂl:lls Dimensions Critical ~|Measurement Random Approved Data Approved Data Sheet |Manufacturer's test certificate * P Vv V  |Quantity and type of balls to be checked with datasheets
Type Sheet
Size
7.0.0 |All Components / Equipments Painting Dry. film Major Measurement Random Painting schedule  |Painting schedule Inspection report * P \Y \%
thickness and visual
Packing Major Measurement 100% MFG. Procedure MFG. Procedure Inspection report * P \Y _
LEGEND|
* Records indentified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M :Manufacturer / Manufacturer's Sub-contractor
C : Contractor [0 Owner
Manufacturer / Sub-Contractor Contractor Indicate : "P" - Perform, "W" - Witness and "V" - Verification
Signature [ [ | Reviewed By Name & Sign. Of approving authority & Seal
I I I I I

13 of 15
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\ \ I \ [ [
! facturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Item : Starter Panel Vendor Q.P. NO: ]| PROJECT: |
PACKAGE : COLTCS CUSTOMER:
P.O. No. Date : PURCHASER:
Page 14 of 15 CON‘SULTAN"I':
SI. No. Component / Operation Characteristics | Class Type of Quantum of Reference Acceptance Format of Agency Remarks
Checked Check Check Documents Norms Record M Cc ]
1 2 3 4 5 6 7 8 9 ** 10 11
8.0.0 [Starter panel
08.1.0 |Inco g Material
08.1.1 |Fabricated & Painted Panel Dimension Major |Measurement 100% Approved Drgs. |Approved Drgs. Inspection report [2] - --
Panel G.A. Major [Measurement 100% Approved Drgs.  |Approved Drgs. Inspection report P - -
Paint colour Major [Visual 100% Approved Drgs. |Approved Drgs. Inspection report P - -
Paint thickness Major |Measurement 100% Approved Drgs. |Approved Drgs. Inspection report P - --
Paint Shade, Visual Sample Approved Drgs. |Approved Drgs. Inspection report P - -
Adhesion Major
08.1.2 |wire Size / Colour / Visual / Dimension Sample 1S 694 Specification /|Inspection report - -
Rating / Surface drawings P
Defects Major 1SI Marked wire
08.1.3 |Panel Mounting Make, Functional, Visual / Electrical 100% Approved BOM Approved BOM -7 p v
Type & Rating Major
08.2.0 |In Process Inspection
10.2.1 |Name Plate, Component|Workmanship, Visual 100% Approved Drgs.  |Approved drawings |Inspection report - -
Mounting, Etc. Finish, p
Correctness Major
08.2.2 |Electrical Wiring of Panels Visual 100% Mounting Approved drawings |Inspection report - --
Continuity, Colour Drawing p
of wires, Bunching
and Grouping Major
08.2.3 |Ferruling of Cables Visual 100% Manufacturer's Manufacturer's Inspection report p - --
Start & End Major drawing drawing
08.3.0 |Final Inspection P - --
08.3.1 |Workmanship, Finish & Paint| Visual 100% G.A Drawing Approved drgs. Inspection report
shade / Thickness Visual Major P w \Y
08.3.2 |Overall Dimension, G.A of] Visual 100% G.A Drawing Approved drgs. Test Certificate P w
starter panel Measurement Major
08.3.3 |Component Identification Visual Major _|Visual 100% G.A Drawing Approved drgs. Inspection report P w v
08.3.4 |Degree of Protection Ingress Protection|Critical |Environmental Verification Approved drgs. 1S 2147 Inspection Report P V |[for enclosure
1P55
08.3.5 |[IR - HV - IR Electrical Critical |Electrical 100% Approved Approved Pocedure |Inspection report P \%
Procedure
08.3.6 |Functional & Continuity Functional Major |Functional 100% Appd Drawing Appd Drawing Inspection report P w w
LEGEND
* Records identified with "STAR" shall be essentially included by
contractor in QA Documentation.
** M : Manufacturer/ Sub-contractor
lanufacturer / Sub-Contractor Contractor C : BHEL [0 Owner

Signature

Indicate : "P" - Perform, "W" - Witness and "V"

- Verification

Name & Sign. Of approving authority & Seal
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Manufacturer's Name & Address STANDARD QUALITY PLAN BHEL Doc No.: PE-QP-999-165-N008
Vendor Q.P. NO: PROJECT: | |
P.O. No. ltem : FASTENERS PACKAGE : COLTCS CUSTOMER:
Date : PURCHASER: I
Page 15 of 15 CONSULTANT: ‘
SI. No. Characteristics Class Type of Q of Format of Agency Remarks
Checked Check Check Documents Norms Record M C (o]
1 2 3 4 5 6 7 8 9 Dx | * 10 1
9.1.0 |internal Fasteners (Duplex Steel) Cheml;al & Physical Major ChemlC?l ) &|1 Per heat/HT Approved drg/Data|Approved drg/Data Mfr TC / Lab report * p v v
properties Mechanical analysis |Batch sheet sheet
Visual & Major Visual Sample Approved  drg/Data|Approved drg/Data B p v v
wor finish sheet sheet
Dimensions Major Measurement Sample Approved - drg/Data| Approved drg/Data _ P \ \Y%
sheet sheet
9.2.0 |Main Fasterners Visual Major Visual Sample Approved - drg/Data| Approved drg/Data Inspection report / Mfr TC * P \Y \
sheet sheet
Dimensions Major Measurement Sample Approved  drg/Data| Approved drg/Data Inspection report / Mfr TC * P \Y \%
sheet sheet
Chemlgal & Physical - Chemical & Physical 1 sample per heat Approved drg/Data|Approved drg/Data Mt TC/Lab report * p v v
properties test sheet sheet
a) Tensile
b) Yield

c) Elongation

d) Proof load

LEGEND

* Records indentified with "STAR"

shall be essentially included by

contractor in QA Documentation.

** M :Manufacturer / Manufacturer's Sub-contractor

C : Contractor

[0 Owner

Manufacturer / Sub-Contractor

Contractor

Indicate : "P" - Perform, "W" - Witness and "V" - Verification

Signature

Reviewed By

Name & Sign. Of approviﬂ authority & Seal

15 of 15



TITLE: SPEC. NO.: PE-TS-426-165-N002

ELoad.2|

TECHNICAL SPECIFICATION SECTION: 1l

affer COLTCS SUB-SECTION: 1B

REV.NO. 0 DATE  10.05.2019

STANDARD TECHNICAL REQUIREMENTS | SHEET 1 OF 1

SUB-SECTION - 1IB

STANDARD TECHNICAL SPECIFICATION (ELECTRICAL)




TITLE :
GENERAL TECHNICAL REQUIREMENTS

FOR

LV MOTORS

SPECIFICATION NO.
PE-SS-999-506-E101

VOLUME NO. : 11-B

SECTION : D

REV NO. : 00 DATE : 29/08/2005

SHEET : 1 OF 1

GENERAL TECHNICAL REQUIREMENTS

FOR

LV MOTORS

SPECIFICATION NO.: PE-SS-999-506-E101 Rev 00




Fvgs o7 ) [TITLE : SPECIFICATION NO.

GENERAL TECHNICAL REQUIREMENTS PE-SS-999-506-E101
H [l VOLUME NO. : 11-B
FOR SECTION : D

REV NO. : 00 DATE : 29/08/2005

LV MOTORS SHEET : 1 OF 4

1.0

2.0

3.0

3.1

3.2

3.3

3.3.1

3.3.2

INTENT OF SPECIFIATION

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

Motors having a voltage rating of below 1000V are referred to as low voltage (LV) motors.

CODES AND STANDARDS

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

1S:325 Three phase Induction motors

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

IS: 996 Single phase small AC and universal motors

IS: 4722 Rotating Electrical machines

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

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

IS: 1231 Dimensions of three phase foot mounted induction motors

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

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

IS: 2148 Flame proof enclosures for electrical appliance

IS: 5571 Guide for selection of electrical equipment for hazardous areas

IS: 12824 Type of duty and classes of rating assigned

IS: 12802 Temperature rise measurement for rotating electrical machnines

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

IS: 12075 Mechanical vibration of rotating electrical machines

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

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

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

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

Starting Requirements

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

Motors shall be capable of starting and accelerating the load with direct on line starting without
exceeding acceptable winding temperature.
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The limiting value of voltage at rated frequency under which a motor will successfully start and
accelerate to rated speed with load shall be taken to be a constant value as per Data Sheet - A during
the starting period of motors.

The following frequency of starts shall apply

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

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

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

Running Requirements

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

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

Stress During bus Transfer

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

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

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

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

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

construction. Outdoor motors shall be installed under a suitable canopy

Motors upto 160KW shall have Totally Enclosed Fan Cooled (TEFC) enclosures, the method of
cooling conforming to 1C-0141 or 1C-0151 of IS: 6362.

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

Motors shall be designed with cooling fans suitable for both directions of rotation.
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Motors shall not be provided with any electric or pneumatic operated external fan for cooling the
motors.

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

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

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

Terminals and Terminal Boxes

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

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

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

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

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

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

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

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

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

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

Two separate earthing terminals suitable for connecting G.I. or MS strip grounding conductor of size

given in Data Sheet-A shall be provided on opposite sides of motor frame. Each terminal box shall
have a grounding terminal.

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

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

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

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

Name plate with all particulars as per 1S: 325 shall be provided

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

INSPECTION AND TESTING

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

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

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

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

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

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

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

i) Current vs. time at rated voltage and minimum starting voltage.

i) Speed vs. time at rated voltage and minimum starting voltage.

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

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




CUSTOMER : PROJECT SPECIFICATION :
TITLE NUMBER :
QUALITY PLAN |BIDDER/ QUALITY PLAN SPECIFICATION
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE
SHEET 1 OF 2 SYSTEM ITEM AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME llI
SL. |COMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ EXTENT OF|[REFERENCE ACCEPTANCE FORMAT AGENCY REMARKS
NO. CHECK METHOD OF CHECK DOCUMENT NORM OF RECORD
CHECK Pl W]V
1 2 3 4 5 6 7 8 9 10 11
1.0 |ASSEMBLY 1.WORKMANSHIP  |[MA VISUAL 100% MANUF'S SPEC MANUF'S SPEC -DO- 2 - -
2.DIMENSIONS MA -DO- -DO- MFG. DRG./ MFG. DRG./ -DO- 2 - -
MFG. SPEC. MFG. SPEC.
3.CORRECTNESS [MA VISUAL 100% MFG.SPEC./ MFG.SPEC. -DO- 2 - -
COMPLETENESS RELEVANT IS RELEVANT IS
TERMINATIONS/
MARKING/COLOUR
CODE
2.0 |PAINTING 1.SHADE MA VISUAL SAMPLE  |MANUFR'S BHEL SPEC. LOG BOOK |2 - -
SPEC/BHEL SAME AS
SPEC./RELEVANT |COL.7
STANDARD
3.0 [TESTS 1.ROUTINE MA -DO- 100% 1S-325/ SAME AS TEST 2 1 NOTE -1
TEST INCLUDING BHEL SPEC./ COL.7 REPORT &
SPECIAL TEST DATA SHEET NOTE-3
AS PER BHEL
SPEC.
2.0VERALL MA MEASUREMENT|100% APPROVED APPROVED INSPN. 2 1 - NOTE -1
DIMENSIONS & & DRG/DATA DRG/DATA REPORT &
ORIENTATION VISUAL SHEET SHEET NOTE-3
& RELEVANT IS
BHEL PARTICULARS BIDDER/VENDOR
NAME

SIGNATURE




CUSTOMER : PROJECT SPECIFICATION :
(TR QUALITY PLAN TITLE NUMBER :
ﬂ//[[ BIDDER/ QUALITY PLAN SPECIFICATION
VENDOR NUMBER PED-506-00-Q-006, REV-01 TITLE :
SHEET 2 OF 2 SYSTEM ITEM AC ELECT. MOTORS BELOW 55KW (LV) SECTION VOLUME Il
SL. [COMPONENT/OPERATION [CHARACTERISTICS |CAT. TYPE/ EXTENT OF|REFERENCE ACCEPTANCE FORMAT  |AGENCY REMARKS
NO. CHECK METHOD OF |CHECK  |DOCUMENT NORM OF RECORD
CHECK Plwl|vVv
1 2 3 4 5 6 7 8 9 10 11
3.NAMEPLATE MA VISUAL 100% 1S-325 & 1S-325 & INSPN. 2 |-
DETAILS DATA SHEET DATA SHEET REPORT

NOTES:

1 ROUTINE TESTS ON 100% MOTORS SHALL BE DONE BY THE VENDOR. HOWEVER, BHEL SHALL WITNESS ROUTINE TESTS ON RANDOM SAMPLES. THE

SAMPLING PLAN SHALL BE MUTUALLY AGREED UPON

2 WHERE EVER CUSTOMER IS INVOLVED IN INSPECTION, (1) SHALL MEAN BHEL AND CUSTOMERS BOTH TOGETHER.
3 FOR EXHAUST/VENTILATION FAN MOTORS OF RATING UPTO 1.5KW , ONLY ROUTINE TEST CERTIFICATES SHALL BE FURNISHED FOR SCRUTINY.

Legends for Inspection agency
1. BHEL/CUSTOMER

2. VENDOR (MOTOR MANUFACTURER)
3. SUB-VENDOR (RAW MATERIAL/COMPONENTS SUPPLIER)

P. PERFORM
W. WITNESS
V. VERIFY

BHEL

PARTICULARS

BIDDER/VENDOR

NAME

SIGNATURE

DATE

BIDDER'S/VENDORS COMPANY SEAL
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INSTRUMENTS CHECK LIST




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

CHECK LIST FOR TRANSMITTER

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks
No. of check | Acceptance Norms |[M| C | B
! CHECKS FOR PIWlV
VISUAL.
MODEL/TAG No
2 |PROCESS CONNECTION SEE NOTE-1 PIW|V
3 |ACCURACY BELOW PIwWlv
4 |REPEATABILITY Pl{W]V
5 |HYSTERESIS PIW]|V
6 |EFFECT OF TEMP VARIATION PIW]|V
ON ACCURACY APPROVED SPEC./
7 |SPAN / ZERO ADJUSTMENT DATA SHEETS PIW[V
8 |EFFECT OF SUPPLY VOLTAGE PIW|V
VARIATION ONE / TYPE
9 |EFFECT OF LOADING (500 OHM PIW|V
METERS)
10 SEE NOTE-1 PIW|V
HIGH PRESSURE TEST BELOW
11 - PIW|V
BURN-IN TEST ONE / TYPE
12 |DEGREE OF PROTECTION PI{W|V
13 SEE NOTE-1 VIV]V
ACCESSORIES AS APPLICABLE BELOW

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

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
When material corelation are not available manufacturer's compliance to be provided.
4. Contractor to provide compliance certificate for tests/checks verifid by contractor and

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

w



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

CHECK LIST FOR PRESSURE & DP GAUGE

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

1 |CHECK FOR PlW]V
SENSOR TYPE
DIAL SIZE

MODEL NO/TAG NO
RANGE/SCALE

SWITCH CONTACT RATING &
NOS. SEE NOTE-1

END CONNECTION BELOW

2 |CALIBRATION PIW|V
ACCURACY

REPEATABILITY
SET POINT ADJUSTMENT APPROVED SPEC./

3 |OVER PRESSURE & LEAK TEST DATA SHEETS PIWLV

4 |OPERATION OF PRESSURE. ONE PIW]V
RELIEF DEVICE

5 |REVIEW OF TC FOR FOR LOT v|iv]|v
MATERIALS OF SENSOR
MOVEMENT

PROCESS CONNECTION
HOUSING

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

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

Legend :

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

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
When material corelation is not available, MFR's compliance to be provided
5. Contractor to provide compliance certificate for tests/checks verifid by contractor and

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

W



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

CHECK LIST FOR LEVEL GAUGE

SI. Test / Checks Quantum Reference Doc./ |Agency ** Remarks

No. of check | Acceptance Norms |[M| C | B
CHECK FOR PIW]|V
TYPE

1 MODEL/ TAG NO.

DAIL SIZE SEE NOTE-1
RANGE/SCALE BELOW
END CONNECTION
2 2@’5’\'1\"530'2:\(‘33,\] PROCESS approveb specs | F WY
DATA SHEETS /

3 |ACCURACY DRWGS Plw]|vV
MATERIAL TC FOR ONE /LOT P|V]|V
BODY ISO.

VALVE
GAUGE GLASS
5 |HYD. TEST SEE NOTE-1 P v
6 |ACCESSORIES AS APPLICABLE BELOW PIW]|V
Legend :

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

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

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

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

w




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

CHECK LIST FOR ANNUNCIATORS

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

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

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

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

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

w
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e | TITLE : SCHEDULE OF PERFORMANCE GUARANTEES SPEC. NO. PE-TS- 426-165-N002

FOR

CONDENSER ON LOAD TUBE CLEANING SYSTEM (COLTCS) | SECTION: 1l

Sheet 1 of 1 Date- 10.05.2019

S.NO.

DESCRIPTION

UNITS

PANKI TPS EXTENSION — 1X660 MW

Pressure drop across the
ball collecting Strainers (i.e.
between inlet & outlet
nozzle) under clean
condition and Normal flow
condition

MWC

Percentage of ball recovery

%

Life of sponge rubber balls

Weeks

PARTICULARS OF BIDDER/ AUTHORISED REPRESENTATIVE

NAME DESIGNATION

SIGNATURE DATE COMPANY SEAL




w7 SPEC. PE-TS- 426 -165-N002

NO.

COMPLIANCE CERTIFICATE FOR COLTCS | DATE: 10.05.2019

SHEET | 1 OF 2

COMPLIANCE CERTIFICATE

The bidders hall c onfirm compliance with following by signing/ stamping this ¢ ompliance c ertificate and
furnish same with the offer.

a)

b)

0)

The scope of supply, technical details, construction features, design parameters etc. shall be as per
technical specification & there are no exclusions with regard to same.

There are no other d eviations w.r.t. s pecification o ther than those furnished in the ‘Schedule of
Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands withdrawn
unless specifically brought out in the ‘Schedule of Deviations’

Bidder shall submit QP in the event of order based on the guidelines given in the specification & QP
enclosed therein. QP w ill b e subject to BHE L/ Cu stomer/Customer’s Consultant a pproval and
customer ho Id po ints fo r in spection/ testing shall be marked in the QP atth e contract sta ge.
Inspection/ te sting shall be witnessed as per same apart from review of various te st certificates/
Inspection records etc. Charges for 3 party inspection (TUV/ equivalent) for imported components
wherever required shall be included by bidder in the base price itself.

Any drawing/ document/ data-sheet/ calculation/ Quality plan/ Instrumentation etc. submitted along
with the offers hall be c onsidered forre ference only,s ames hallb es ubject to BHEL/
Customer/Customer’s Consultant approval in the event of order.

The offered materials shall be either equivalent or superior to those specified in the specification.
For components w here materials are not specified, same s hall be s uitable for in tended duty, a |l
materials shall be subject to approval in the event of order.

The ¢ ommissioning s pares in cluding b alls shall be s upplied on ‘A s Re quired Bas is’ and to be
supplied at the time of commissioning of COLTCS system & prices for s ame included in the base
price itself.

Prices for special tools & tackles, if any, shall also be included in the base price.

Recommended spares for 3 years shall be quoted separately with price indicated separately.

Charges for Installation Checks, Commissioning of equipments, Trial runs and Performance Testing
at site shall be included by bidder as per the price format.

The mai n fla nges for Ball s eparator s hall be s uitable for t he forces a nd moments as p er the
specification.

Injection nozzles — 2/4 numbers of stubs of 100 NB or size as informed by bidder shall be provided
by BHEL. Th e injection nozzles, counter flanges for the stubs along with nuts, bolts and gaskets
shall be supplied by the bidder.

Number of balls (Normal as well as abrasive) for COLTCS shall be as specified i.e Number of balls
per charge shall be @ 10% of no. of tubes per condenser section.

The hydrostatic test pressure shall be 1.5 times the design pressure.

All sub - vendors shall be subject to BHEL/ Customer/Customer’s Consultant approval in the event
of order.

The Perform ance guarantees of equip ments s hall s tand v alid till t he s atisfactory c ompletion of
performance testing & its acceptance by BHEL/ Customer/Customer’s Consultant.

The orientation of piping around COLTCS shall be finalised during detailed Engg.

p) Electrial/ C&l :
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SPEC. PE-TS- 42 -165-N002
NO.

COMPLIANCE CERTIFICATE FOR COLTCS | DATE: 10.05.2019

SHEET | 2 OF 2

All selected motor ratings have minimum 15 % margin over maximum continuous demand of the
driven equipment including voltage and frequency variations, temperature rise and other factors.

Supply of electrical viz. LT power cables, instrumentation and control cables, cable glands, lugs,
cable trays etc. shall be as per specification. Their erection shall be done by BHEL

The junction b oxes for t ermination of DPT/ DPS/ Actuator LS/ s olenoid v alves/ B all oversize
monitor/ Ball recirculating monitor are included in bidder’s scope. The instrumentation cable and
cabling from instruments/ actuators to junction boxes is also included in bidder’s scope.

Valve actuators and controls shall be provided as specified in Data Sheet-A and Project specific
requirements as specified in Sub-Section IB & Section IC.

Alarms/ annunciations/ instruments shall be finalised during detailed engineering in the event of
order which shall be subject to BHEL/ Customer/Customer’s Consultant approval and shall be
without any commercial implications to BHEL.
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Title DATA SHEET -B SPECIFICATION NO.
o CONDENSER ON LOAD TUBE PE-T$-999-155~'+001
_ CLEANING SYSTEM VOLUME " _PART A
3 ~ (SPONGE RUBBER BALL TYPE) SHEET 1 OF 13 i
INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01 }
TO BIDDER !Section - D, Volume - 1B, J
2. _ltens which deviate from Specification shall be marked with an asterisk (%) |
L | SL.No. ITEM UNIT
‘ PARTIQULARS i
-
11.0 General :
1.1 Number of Tube Cleaning System sets Nos..
& being supplied. ‘
~ 113 Liquid handled
&= L J
~ {14 Manufacturer
115 Country of origin
£ 20 Design :
421 Design Pressure Bar (g)
b a) Ball Separator
] b) Ball Recirculating Pump
i ¢) Ball Collector
d) Piping
t» 1) vatves
A ) Distributors
. ¢) Injection Nozzles
%ﬂ 22 DesignTemperature °C
ﬁ 23 Operating pressure at condenser inlet Bar (g)
| v
’?] 24 Design differential pressure Bar (g)
@i 25 Flow rate through ball seperator M/hr *
_‘;‘i a) Normal
%vl b) Maximum allowable
%‘ 26 | Flow rate through ball collector M3/hr
kﬂ a) Normmal
5 b) Maximum allowable
-\ Name of .
= Bidder/ Vendor e e
_ Revision Number 0 2 3 4 ]

t;‘c Signature of Bidder/ Vendor
Authorised Representative

§1 Date :
&
&

- Do~




| ) .

3 Title DATA SHEET -B SPECIFICATION NO. 4
; '5 LEAGA CONDENSER ON LOAD TUBE | PE-T5-999-165-N001
””[l CLEANING SYSTEM VOLUME | PART A
(SPONGE RUBBER BALL TYPE) SHEET | 2 OF 13
L [FINSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES 179-01
TO BIDDER Section - D, Voiume - 1iB.
] 2. ltems which deviate from Specification shall be marked wnm an a«tensk (*)
~_|sLNO. ITEM CUNIT
i . PARTIQULARS
+ 3.0 Guaranteed Performance
“ |
¢ 31 Whether condenser back pressure/ ‘ YES/NO
[ overall heat transfer coefficient - is

5 guaranteed that it will be permanently

| maintained as long as the tube cleaning
< system is in operation. o

2] '

3.2 Pressure drop across the ball separator

{51 (i.e.. between inlet and outlet

£ connections) :

K| -
¢ a) Nomal flow condition

.;'wl
(e b) Maximum allowable flow condition

! '

g 33 Power consumption by ball recirculating Kw

k| pump during :

p a) Normal operation

11; b) Ball collection operation

E c) Ball sorting operation

%3.4 Quantity of cleaning balls required per Nos.

% set for an operating period of one year

%’-4.0 Operation :

":F Whether tube cleaning system s

designed for the following operation |

g, modes :

gl,m Automalic start-up initiated by push - YES/NO -

- button.

a"4.2 | Automatic shut-down with ball collectton
Q%, effected by :

QV a) Push button YES/NO

Q;, b) Adjustable timer YES/NO

) Ball mo‘nitoring system YES/NO
f Name of )

8idder/ Vendor o

i3 Revision Number - 0 2 3 - 4

‘Signature of Bidder/ Vendor
Authonsed Representahve

Nata .

v
&

-2\~



Title DATA SH KET -B SPECIFICATION NO.
v CONDENSER ON|LOAD TUBE PE-18.908-165-N001
CLEANING SYSTEM VOLUME it PART A
R A (SPONGE RUBBER BALL TYPE) SHEET 3 OF 13
INSTRUCTION 1. This data sheet shall be read in;conjunction vr*h Specification No. PES-179-01
TO BIDDER Section - D, Volume - 1iB. |
) 2. ltems which deviate from Specuﬁ'cahon shall be marked with an asterisk (*)
< SL.NO. ITEM UNIT
PARTIQULARS |
s .
Y las Automatic backwashing of ball separator
e with ball collection effected by :
;; a) Differential pressure  measuring | - YES/ NO
system :
e b) Adjustgble timer YES/ NO
£ c) Push button YES/NO
¥ 4.4 Automatic emergency backwashing of YES/NO
w ball separator effected by differential
i pressuré measuring system.
e 4.5 Automatic flushing of differential YES/NO
© pressure measuring system.
_‘E'J 4.6 Automatic ball sorting initiated by push YES/NO
© button. ’
h‘;' 4.7 Whether provision for manual operation YES/NO
5 | of the complete tube cleanaing system is ’
o made in case of control system failure.
el 50 Ball Separator:
% 51 |Make
' 5.2 Nos. provided per set Nos.
¥ 53 |Codes Standard
k‘ 54 Body outer diameter mm
, *‘f— 55 Body thickness mm
: 5.6 Manhole type & size mm
“SNs57 | Whether sight glass is provided
QT 5.8 No. of screens/ strainers provided . per Nos.
kr - each bali separator ,
_‘5.9 | Type of arrangement provided to prevent
ETJ lodging of the debris at the entrance of
ﬁw ball extraction pipes.
Name of -
%ldderl Vendor
= Rewsuoﬁ Number 0 1 3 4
"8 Signature of Bidder/ Vendor

. \uthorised Representative

ate
&
@




S

DATA SHEET -8B

|
] Titte SPECIFICATION NO. »
‘ CLEANING SYSTEM' VOLUME n PART. A
| {SPONGE RUBBER BALL TYPE) SHEET i OF 13
INSTRUCTION 1 This data sheet shall be :~ad in conjunction with Specification No. PES-179-01
TO BIDODER . Section - O, Volume - 1iB.
! 2. Mems which deviate from Specification shall be marked with an asterisk (°)
= SL.NO. ITEM UNIT

« ;] PARTIQULARS

- T
% - "

s 2| 5.10 Clearanci ‘between screen/ strainer mm
" bars. ‘

A

=1 5.1 Materials ©
‘;;.; a) Body/ Housing
< b) screen/ Strainer section

| c) Screen/ Strainer shaft
L&
dy Hardware for fixing the screen/

h Strainer
L o ¢) Other internal hardware
- ) External hardware
©15.12. | Lining material (if applicable)

“16.0 Ball Recircutating Pump :

"'1 6.1 Make
2 6.2 Nos. provided per set Mos.

162 Design discharge flow M3/hr

S«l 6.4 Design discharge pressure Bar

"-‘j 6.5 Design pump Speed RPM

‘;'5 6.6 Design pump efficiency %

6.7 Seal for the pump
' hJ( 6.8 |Materails : |

&f a) Casing
43_{5 b) Impeller
ﬁ c) Shaft

7.0 Ball Collector :

t’( 7.1 | Nos. provided per set “Nos.
47 Name of N . -
.« ~Bidder/ Vendor | i
{i Revision Number ‘ A 0 2 3 o
.. Signature of Bidder/ Vendor

&?:;Authorisled Representative o

| » -R3-

&5‘
%{ .



_ | Tite DATA SHEET -8B SPECIFICATION NO. :
Fersey | CONDENSER ON LOAD TUBE pET5-:999-165-Noo1
! CLEANING SYSTEM VOLUME n PART A .
| _(SPONGE RUBBER BALL TYPE) SHEET s OF 13
INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01
TO BIDDER Section - D, Volume - 1iB. _ _
v 2. Iterns which deviate from Specification shall be marked with an asterisk (*)
_ | stno. ' ITEM UNIT
PARTId ULARS
172 |Code/Standard
7.3 Whether inspection window/ sight glass YES/ NO
. - . .
S prgvaded. €
-1 74 |Materials :
€
ey a) Shell/ Body
) b) Internals
-/ .
\' 175 Lining material (if applicable)
‘; | 76 | Whether provision for separating and YES/ NO.
B collecting the undersized balls, is made
& 8.0 Differentiat Pressure Measuring
\f System:
k 8.1 Differential Pressure Switch/ Transmitter
g 12 Type
" b) Make and Model
- c) Range
}( d) Accuracy
; 2 c) Material of sensing element
ﬁ_‘ f) No. of contacts Nos.
‘L] g) Contact rating
f:.\f h) -Enclosure
k“[ i) Mounting
A 8.2 Whether differential Pfess_ure gauge is
> provided for manual observation.
“’1 8.3 - | Diffrential Pressure Gauge :
"T a) Type
&( b) Make and Model
"f ¢) Range
uf ;Name of - ‘
Bidder/ Vendor o
% . Revision Number ik 0 1 2 3 4
. A Signature of Bidder/ Vendor
~§  Authorised Representative =
‘1’ [ W . B
- -4~

&
&

1A



Ao

¥ s

DATA SHEET - B

{;.‘Authorised Representative

: Title SPECIFICATION NO. P
ol R A CONDENSER ON LOAD TUBE [E-TS-999-165-Noot
& CLEANING SYSTEM VOLUME 0 PART A
o |/ (SPONGE RUBBER BALL TYPE) SHEET 6 OF 13
{ INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01
| TO BIDDER Section - D, Volume - lIB. ,
8 . 2. ltems which deviate from Specification shall be marked with an asterisk (")
SL.NO. ITEM UNIT
... | PARTIQULARS
&
i d) Accuracy
- ¢) ‘Material of sensing element
L8 n No. of contacts Nos. )
L g) Dial size mm r
€ h) Enclosure '
f';' i) Mounting
8.4 Whether the contacts for differential YES/ NO
£ pressure gauge and switch/ transmitter
are independent.
€
9.0 Timer for Backwashing
191 Timer make
?5‘" 9.2 Range of duration setting
{93 Range of frequency
€| 10.0 | Ball Monitoring System :
¢ 10.1 Type
{1102 |Maake & Model
g{{ 10.3 |Whether ball monitoring system is
T ‘| designed to perform the following
& functions :
ﬁ a) Continuously counting the balls in YES/NO
: circulation and giving an alam
L( calling for investigation of ball losses,
| _ when th& number ot c-rcu'atmg balls .
B %  falls below a set value -
{l b) Continuously measuring the size of
- the balls in circulation and initiating )
Q ' "the shut-down of the tube cleanin
{ : g
[ system with alarm calling for
{1 replacement of balls, when the
' number of oversized balls falls below
ﬁ‘ a set value.
4 ; Name of - T T
M Bidder/ Vendor ‘ | S
Ay Revision Number ’ o | 1. 2 3 <
Signature of Bidder/ Vendor

%}

-25- -
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£
¥ i Title ’ DATA SHEET -B SPECIFICATION NO. _
) ' CONDENSER ON LOAD TUBE PE-TS-939-165-N001
¢ ) CLEANING SYSTEM VOLUME il PART A.
(SPONGE RUBBER BALL TYPE) SHEET 7 pF 13
|NSTRUC1 1ON i.  This cata sheet shall be read in conjunction with Specification No. PES-179-01
TO BIDDER Section - D, Volume - lIB.
2. ltems which deviate from Specification shali be marked with an asterisk (*)
| sL.No. ITEM UNIT
{ ;| PARTIQULARS
L 10.4 | Whether electronic processor of the ball
- monitoring system ss provided with the
s [ foliowing - N et
{“[ a) Indicators for "
til ¢ Required basic ball charge YES/NO
{ ¢ Recirculating Ball quantity YES/ NO
‘{( ¢ Oversized ball quantity YES/ NO
L% b) Time counters for
i { ¢ Total cleaning system operating YES/ NO.
hours
€
¢ Cleaning system operating hours YES/NO
{‘ with  sufficient number  of -
« oversized balls
€4
» #,_" c) Recorder for ball consumption YES/NO
-
', 105 {[Whether provision for Self- testmg and YES/NO
(.'1 Self Callbratlon are made
&,‘ 11 .0 [Cleaning Balls .
£f 111 | Type
t{) 11.2 |Size mm
" 11.3 | Specific gravity
q 114 | Material
_T{,( 11.5 | Hardness
- 11.6 Total Ball recirculatvic_in quantity per set Nos.
e 11.7 |abrassive coated ball recirculation No.s
15.:? quantity per set - (if any) -
€ 120 |Piping
€121 |Ball Extraction Piping
€= Nameof =~ . ,
Bidder/ Vender _ : :
F€ Revision Number 0 ) 2 3 3
' Signature of Bidder/ Vendor
'égrAuthorised Representative - s -
T— 6



e

Title

DATA SHEET -B
CONDENSER ON LOAD TUBE

SPECIFICATION NO.

PE-TS-999-165-N001

CLEANING SYSTEM

VOLUME L1}

-PART A

_(SPONGE RUBBER BALL TYPE)

SHEET 8

OF

13

¢ | INSTRUCTION 1.
= | TO BIDDER

Section - D. Volume - i1B.

2. ltems which deviaie from Specification $hall be marked with an asterisk (°)

This data sheet shall be read in conjunction with Specification No. PES-179-01

{ [stro.

ITEM

PARTIQULARS

UNIT

8

€

a) OD x thicknes
b) Material
¢) Length of piping being supplied
Ball Transport Piping
e
a) OD xthicknes
b) Material ,
¢) Length of piping being supplied

Differential pressure measuring system
flushing piping.

a) OD x thicknes

b) Material

c) Length of piping being supplied
Any other .
Valves (Indicate Type of Valves)
Sizes

Nos. provided per set

Materials

a) Body -

b) Disc/ Trim

c) Shaft

Distributors

Nos. provided per set

Materials :

a) Body

b) Sight glass

c) Sightglass flanges
d) Internal parts '

mm-x mm

M

mm X mm

mm x mm

‘Nos.

‘Nos.

N _ne of
sdder/ Vendor

b ‘.vision Number

<

igﬁnalure of Bidder/ Vendor

.

et

(-

& iorised Representative

€
&

“R1-



Title DATA SHEET -B SPECIFICATION NO. - o
'CONDENSER ON LOAD TUBE PE-TS-999-165-N001
CLEANING SYSTEM VOLUME - 1 ‘PART A
(SPONGE RUBBER BALL TYPE) SHEET 9 OF 13
INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01
TO BIDDER Section - D! Volume - IIB.
2. ltems which deviate from Specification shall be marked with an asterisk ()

SL.NO. ITEM CUNIT
PARTIQULARS ; _
14.3 | Lining material (if applicable)
15.0 [Injection Nozzles : - ‘
15.1 Nos. provided per each CW inlet pipe Nos. .
15.2 | Size of the stubs to be provided in CW mm .

inlet pipe for installing the injection

nozzles.
153 Material
154 | Lining material (if applicable)
16.0 | Actuators :
16.1 Actuators for ball separator :

a) Nos. provided per ball separator No.s

1b) Type & make

c) Motor rating KW
16.2 | Actuators for ball collector

a) Nos. provided per ball collector. No.s

b) Type & make

c) Motor rating KW
16.3 | Actuators for Valves:

a) Nos. provided per set No.s

b) Type & motor- -

¢) Motor rating KW .
16.4 ‘| Any other
Name of
Bidder/ Vendor :
Revision Number - 0 2 \ 3 s _

Signature of Bidder/ Vendor
Authorised Representative - -

2000008ee oo et et 0sBdddbd e 00 M e M N TH S M B TH N

Date :

_—2?.,-
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‘ Title DATA SHEET -B SPECIFICATION 7&0, , —
€ CONDENSER ON LOAD TUBE PE-TS-999-165-N001 .
; CLEANING SYSTEM VOLUME m ‘,‘ PART A

(SPONGE RUBBER BALL TYPE) SHEET 100 OF .13
INSTRUCTION - 1. This data sheet shall be read in conjunction with Specification No. PES-179-C*
TO BIDDER Section - D. Volume - 1I1B. |
2. Items which deviate from Specification shall be marked with an asterisk (F)
SL.NO. ITEM UNIT
€ PARTIQULARS
£ 17.0 Electric Drive Motors
) f“' 17.1 Dri\)e motor for recirculating pump : ‘
¢ a) Type and make
& b) Rating s KW
i’ 17.2 Drive motor for differential pressure |
= I measuring system flushing pump (if
i applicable)
'S a) Type and make
¢ | b) Rating KW
¢ 17.3 | Any other.
¢ 18.0 Control Panel
¢ (18.1 | Type _
_ 1182 |Model & Manufacturer
{‘ 183 Operating Vofltage/ frequency V/Hz
€| 184 | Control Voltage/ frequency V/Hz
Qv{ 18.5 | Materials of housing and door
;"{ 18.6 | Protections/ interfocks provided for :
& o ,
E‘1 18.7 Class of Protection
q 18.8 | Control Hardware
tﬁ 18.8 | Alarms/ Annunciations proyvided for :
ii 189 - Indicators provided for : i
E{ 18.10 | Whether interconnecting control and
y ‘ power cabling between the control panel
& and various drive is included-in the offer.
é,: 19.0 - | Pressure gauges :
Qf 191 Manufacturer & Type, Model
't{ Name of ‘ T
Bidder/ Vendor ‘ \
“%; Revision Number ' , 0 2 3 ‘ il
" Signature of Bidder/ Vendor
;(_;,_Authorised Representative a2
MNata o ) o~
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o Title . DATA SHEET-B SPECIFICATICN NO.. .

3 CONDENSER ON LOAD/TUBE PE-TS 995-165-N001
Ca CLEANING SYSTEM VOLUME I PART A
o (SPONGE RUBBER BALL TYRE) | SHEET 1t OF 13
ity 1. This data sheet shall be read in coniunct’on with Specification No. PES-179-01 /

TO BIDDER Section - D, Volume - (IB. ) [
Ry 2. lems which deviate from Specigication shall be marked with an asterisk (*)
SL.NO. ITEM ' / UNIT
€., ] PARTIQULARS
€401 19.2 | Nos. provided per set Nos. |
19.3 | Location f
£:3] 194 | Dial size mm
195 | Range & Accuracy
€3] 196 |Materials of construction : ‘
| &6 a) Sensing element

4 b) Movement
| ¢k ¢) Casing ‘s
tl?a 19.7 Enclosure
e 19.8 | Mounting
€% 200 Counter Flanges :
| <id 20.1 Whether counter flanges complete with YES/ NO

h) gaskets, bolts and auts etc. -for all '
L) terminal points are included in the offer.
A
€202 [Type
3 :
€71203 |Rating
4 :
& | 204 |Materials
o
e a) - Flanges
3 o b) Bolts and Nuts
Q‘J’\ c) Gaskets
. v
© | 205 |Codes Standard
y .

€| 210 | Whether liting arrangement is provided YES/ NO.
) for various equipments.

| 220 |whether ball recirculating pump, ball YES/ NO

j collector with interconnecting piping and
€ 3 | valves are mounted on a single frame.

@: 230 |Whether supports (wherever necessary) YES/ NO

- | complete with foundation plates, bolts,

s nuts, inserls -etc. are included in the

g offer.

V]
-; Name - of -
Bidder/ Vendor
@: Revision Number 0 1 2 3 4
Pou Signature of Bidder/ Vendor \
« Authorised Representative T
.. | Date : ' - ‘
L i




€
e Title DATA SHEET -B SPECIFICATION NO.
s4 CONDENSER ON LOAD TUBE PE-TS-999-165-N001
W LEANING SYSTEM - ! VOLUME 0 PART A
P (SPONGE RUBBER BALL TYPE) ' | sweer 2 OF 13
INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No PES-179-01
TO BIDDER Section - D. Volume - liB. '
£ 2. _ltems whith deviate from Specification shall be marked with an astensk ()
* _I'sL.NO. , ' ITEM UNIT
£--] PARTIQULARS
L S8 .
+ 1240 |Shop Inspection and Tests
l pinsp
¢ 24 1 Whether all the tgsts and inspections as YES/NO
l detailed in the sjeciﬁcation/ quality plan
£ are carried out.’
{242 | Hydrostatic Test
5[ ‘ [a) TestPressure Bar (g)
€‘:-:l ¢+ Ball Separator
P4 1 ¢  Recirculating Pump
- ¢ Ball Collector
€ I ¢ Distributors
+ Injection nozzles
i[ + Piping & Valves
{] a) Testduration Minutes
€243 [Lekage Test:
. i a) Test Pressure Bar (@)
b) Test duration Minutes
1250 |Painting :
€ |
251 External Surfaces : -
2 a) Surface Preparation
£ b) Primer
- a) Finish
€252 |Internal Surfaces :
£ |a) Surface Preparation
S b) Primer --
€ a) Finish
€260 |Weights: -~
€226.1 | Empty Weight Kg.
:4: a) Ball Separator
i#gaName of -
- ~Bidder/ Vendor L )
g5 Revision Number . - 0 A 2 3 4

| Signature of Bidder/ Vendor -
@Authorised Representative

b 1
Nata - g .

- L 4\
€ : 2
€



'S | Title DATA SHEET - B SPECIFICATION NO _
g L i CONDENSER ON LOAD TUBE | PE-TS-999-165-N001
1 CLEANING SYSTEM PART A
_ (SPONGE RUBBER BALL TYPE) OF 13
A (INSTRUCTION 1. This data sheet shall be read in conjunction with Specification No. PES-179-01
TO BIDDER Section - D, Volume - lIB. )
j i . 2. Ite_ms which deviate from Specification shall be marked with an asterisk ()
“Asinof URIT
év.’:;, PARTIQULARS
{ b) Recirculating pump
P ¢) Ball cotlector
‘-J : d) re_circulating unit
G -
1262 | Operating weight kg
?1: a) Ball Separator
P b) Recirculating pump
c) Ball collector
d) recirculating unit
Weight of the heaviest equipment/ kg.
assembly to be handled.
Overall Dimensions
Ball Separator
Recirculating Unit
Other information (if any )
G:\MSEWSH\DS-COTCS.RTF
§ Name of
*=8idder/ Vendor
iifaLRevisbn Number- -3 4

Signature of Bidder/ Vendor
& authorised Representative

~-a. -

&




TITLE
7 MOTORS

HifH

DATA SHEET -C

(TO BE FILLED FOR EACH TYPE)

TECHNICAL SPECIFICATION NO:

PE-TS-426-165-N002

SECTION il

REV NO. 00 DATE 05.04.17

SHEET 1 OF 2

Description

Data to be filled by successful
bidder

General

Manufacturer & country of origin

Motor type

Type of starting

Name of the equipment driven by motor & Quantity

Maximum Power requirement of driven equipment

Rated speed of Driven Equipment

Design ambient temperature

Design and Performance Data

Frame size & type designation

Type of duty

Rated Voltage

Permissible variation for

a | Voltage

b | Frequency

¢) | Combined voltage & frequency

Rated output at design ambient temp (by resistance method)

Synchronous speed & Rated slip

10 Minimum permissible starting voltage

11 Starting time in sec with mechanism coupled

12 a) At rated voltage

13 b) At min starting voltage

14 Locked rotor current as percentage of FLC (including IS tolerance)

15 Torque

a) Starting

b) Maximum

16 Permissible temp rise at rated output over ambient temp & method

17 Noise level at 1.0 m (dB

18 Amplitude of vibration

19 Efficiency & P.F. at rated voltage & frequency

a) At 100% load

¢) At 75% load

NAME OF VENDOR

NAME SIGNATURE DATE

REV.

SEAL
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TITLE
7 MOTORS

HifH

DATA SHEET -C

(TO BE FILLED FOR EACH TYPE)

TECHNICAL SPECIFICATION NO:

PE-TS-426-165-N002

SECTION il

REV NO. 00 DATE 05.04.17

SHEET 2 OF 2

S. Description Data to be filled by successful
No. bidder
c) At starting
C. Constructional Features
1 Method of connection of motor driven equipment
2 Applicable Standard
3 DOP of Enclosure
4 Method of cooling
5 Class of insulation
6 Main terminal box
a) Type
b) Power Cable details (Conductor, size, armour/unarmour)
¢) Cable Gland & lugs details (Size, type & material)
d) Permissible Fault level ( kArms & duration in sec)
7 Space heater details (Voltage & watts)
8 Flame proof motor details (if applicable)
a) Enclosure
b) suitability for hazardous area
i | Zone o/
ii | Group HA/IIB/IIC
9 No. of Stator winding
10 Winding connection
11 Kind of rotor winding
12 Kind of bearings
13 Direction of rotation when viewed from NDE
14 Paint Shade & type
15 Net weight of motor
16 Outline mounting drawing No (To be enclosed as annexure)
D. Characteristic curves/ drawings
(To be enclosed for motors of rating > 55KW)
a) Torque speed characteristic
b) Thermal withstand characteristic
c¢) Current vs time
d) Speed vs time
NAME OF VENDOR
REV.
NAME SIGNATURE DATE SEAL



6169430
Text Box
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