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1.0  The tender document contains three (3) volumes. The bidder shall meet the requirements of all the three volumes.

1.1 Volume | - CONDITIONS OF CONTRACT
This consists of four parts as below:

Volume -1 A : This part contains instructions to bidders for making bids to BHEL.

Volume -1B : This part contains general commercial conditions of the tender and include provision that vendor
shall be responsible for the quality of item supplied by their sub-vendors.

Volume -1 C : This part contains special conditions of contract.

Volume -1 D : This part contains commercial conditions for erection and commissioning site work, as applicable.

1.2 Volume Il - TECHNICAL SPECIFICATIONS

Technical requirements are stipulated in Volume Il which comprises of:

Volume - Il A : General Technical Conditions

Volume - 11 B :  Technical specification including drawings, if any
1.21 Volume-IiIB:

This volume is sub-divided into following sections:

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

Section-B : This section provides “Project Information”

Section - C : This section indicates technical requirements specific to the contract, not covered in Section-D.
Section-D : This section comprises of General Technical Requirement.

1.2.2 Volume - Il TECHNICAL SCHEDULES

This volume contains technical schedules which is to be duly filled by the bidder and the same shali be furnished with
the technical bid.

2.0 The requirements mentioned in Section C/Data Sheets-A of Section-C shall prevail and govern in case of conflict
between the same and the corresponding requirements mentioned in the descriptive portion in Section -D.
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BHEL DOCUMENTS NO.: PE-TS-373-160-A001

TITLE:
TECHNICAL SPECIFICATION FOR VOLUME II-B
MILL REJECT HANDLING SYSTEM SECTION A
3x660MW SUPERCRITICAL THERMAL POWER REV. NO. 0.0 | DATE: 7/13/2012
PLANT AT Page
LALITPUR, UTTAR PRADESH

1.0

1.1

1.2

1.3

1.4

1.5

1.6

INTENT OF SPECIFICATION

The specification is intended to cover design, engineering, manufacture, inspection and
testing at vendor's/ sub-vendor's works, painting, forwarding, proper packing and shipment
and delivery at site, unloading, handling & transportation at site, Erection & Commissioning,
minor civil works as required Performance and guarantee testing and handing over of Mill
Reject Handling System as per details in different sections of this specification for
3x660MW SUPERCRITICAL THERMAL POWER PLANT AT LALITPUR, UTTAR
PRADESH.

It is not the intent to specify herein all the details of design and manufacture. However, the
equipment shall conform in all respects to high standards of design, engineering and
workmanship and shall be capable of performing the required duties in a manner acceptable
to purchaser who will interpret the meaning of drawings and specifications and shall be
entitled to reject any work or material which in his judgment is not in full accordance herewith.

The extent of work under the contract includes all items shown in the flow diagram,
notwithstanding the fact that such items may have been omitted from the specification or
schedules. Similarly extent of work also includes all items mentioned in the specification
and/or schedules, notwithstanding the fact that such items may have been omitted in the
drawing.

The general term and conditions, instructions to tendered and other attachment referred to
elsewhere are made part of the tender specification. The equipment materials and works
covered by this specification is subject to compliance to all attachments referred to in the
specification. The bidder shall be responsible for and governed by all requirements stipulated
herein.

While all efforts have been made to make the specification requirement complete &
unambiguous, it shall be bidders’ responsibility to ask for missing information, ensure
completeness of specification, to bring out any contradictory requirement in different sections
of the specification and within a section itself to the notice of BHEL and to seek any
clarification on specification requirement in the format enclosed under Vol-lll of the
specification within 10 days of receipt of tender documents. In absence of any such
clarifications, in case of any contradictory requirement, the more stringent requirement as per
interpretation of Purchaser/Customer shall prevail and shall be cornplied by the bidder without
any commercial implication on account of the same. Normally, in case of any contradiction in
requirements between section-C and section-D, the requirements in Sec-C shall govern.
Further in case of any missing information in the specification not brought out by the
prospective bidders as part of pre-bid clarification, the same shall be furnished by Purchaser/
Customer as and when brought to their notice either by the bidder or by purchaser/ customer
themselves. However, such requirements shall be binding on the successful bidder without
any commercial & delivery implication.

Deviations, if any, should be very clearly brought out clause by clause in the enclosed
schedule; otherwise, it will be presumed that the vendor's offer is strictly in line with NIT
specification.

BHEL ~PS - PPEI: NOIDA, SECTOR-16A, U.P. - 201301
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TATA CONSULTING ENGINEERS LIMITED | e
SPEC. NO: )
TCE.6071A-C- 3 X 660 MW Super Critical TPP at Lalitpur, Uttar SECTION: B
500-001 Pradesh SHEET 1 OF 10
PROJECT INFORMATION 'l'
bajq bindusthan i TATA
PROJECT INFORMATION
1. Owner/Purchaser Bajaj Hindusthan Limited
2. Consultant TATA Consulting Engineers Limited
3. Project Title 3 x 660 MW Supercritical Thermal Power Project
4. Location At Mirchwara and Buraugaon near Utari river, Lalitpur
District, U.P, India
3. Nearest Railway station Lalitpur railway station (At a distance of 37 kms from

10.

11

12

Site elevation

Access Road

Nearest Airport

site) in the connecting railway line between Jansi &
Bhopal.

345M

Approach to site from national highway which is about
23 km from Bansi on NM-26 which connects Jhansi
and Sagar.

Gwalior Airport (At a distance 186 km from site)

Nearest Sea port Kolkata

Latitude of site 2497'0.65"N

Longitude of site 78'38'0.74"N

Metrologiéal data

a) Temperature

i) Annual mean of daily max. 32.4°C
i) Annual mean of daily min. 17.5%C
ifi) Annual mean of monthly max. 451
iv) Annual mean of monthly min. 1.80C
v) Maximum extreme temp recorded 46.2°C
vi) Minimum extreme temp recorded Q°C

ISSUE |
RO
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TATA CONSULTING ENGINEERS LIMITED

SPEC. NO- VOLUME -li
TCE.6071A-C- 3 X 660 MW Super Critical TPP at Lalitpur, Uttar SECTION: B
500-001 Pradesh SHEET 2 OF 10
L PROJECT INFORMATION 'I'
hajq hindusthan rd TATA
PROJECT INFORMATION
vil} Temperature to be considered for 50°C
deslgn of electrical equipment/devices
viii) Ambient DBT for performance
guarantee of boiler, ID fan, PA fan, FD
fan & ESP
b} Relative humidity
i) Maximum 87%
if) Minimum 22%
iii} Annual mean of maximum 65%
iv) Annual mean of minimum 49%
v) Ambient RH for performance guarantee 60%
of boiler, ID fan, PAfan, FD fan & ESP
c) Rainfall
i) Annual variation 3.0 mm to 387.3 mm
i) Average annual RF 21.42 mm
d) Wind Data
i} Basic wind speed 47 mls
13) Languages Spoken in the Regicn Hindi
14) Official language for the Contractor to deal with English
15) Tropicalisation All equipment supplied against this
specification shall be given tropical
and fungicidal treatment in view of
climatic conditions prevailing at site.
16) Cooling water inlet temperature

a)

Design (Condenser & PHE secondary side)

33'C

ISSUE
RO
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TATA CONSULTING ENGINEERS LIMITED

SPEC. NO: VOLUME -II
TGE.6071A-C- 3 X 660 MW Super Critical TPP at Lalitpur, Uttar SECTION: B
500-001 Pradesh SHEET 3 OF 10
PROJECT INFORMATION 'l'
bajg hindusthan . TATA

b}y Maximum {(Condenser & PHE secondary

PROJECT INFORMATION

side)

17) Seismic data as per IS 1893: 2002

a) Zone

b) Zone factor-Z

c) Importance factor (1)

18.0  Auxiliary power supply

(@

(b)

(c)

(d)

®

For motors rated above 1500 kW

For motors rated above 200 kW
and up to & including 1500 kW

For motor rated up to & including
200kW

DC motor starters, DC solenoids,

DC alarm, control and protections

AC control & protective devices

Uninterrupted power supply

36'C

Zone-lll
0.16
1.75 (as per latest 1S1893)

Auxiliary electrical equipment to be supplied
againsl this specification will be suitable for

operation on the following supply system.

11000V, 3 phase, 3 wire, 50Hz {Medium
resistance earthed) AC Supply

6600V, 3 phase, 3 wire, 50Hz (Medium
resistance earthed) AC Supply

415V, 3 phase, 3 wire solidly earthed AC
Supply

220 V DC, 2 wire, unearthed DC

110 V, 1 phase, 50Hz, 2 wire AC supply.
The single-phase 110V AC supply will be
derived by Contractor by providing 475V/
110V control transformers of adequate
rating with MCCB IMCB on beth the primary
and secondary sides.

240 V, 1 phase, 50Hz, 2 wire AC supply

ISSUE |
RO
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TATA CONSULTING ENGINEERS LIMITED

VOLUME -1t
SPEC. NO:
TCE.6071A-C- 3 X 660 MW Super Critical TPP at Lalitpur, Uttar SECTION: B
500-001 Pradesh SHEET 4 OF 10
]
. PROJECT INFORMATION
baja hindusthan k. TATA
PROJECT INFORMATION
(@) AC solenoids, space heaters (for 240 V, 1 phase, 2 wire, 50Hz AC system
motors rated 30kW and above) with solidly earthed neutral. The power
supply will be derived by Contractor by
providing 415V 240V transformer of
adeguate rafing with MCCB/MCB on
primary/secondary sides.
(h) Solid state controls (including 24 V DC, 2 wire, supply from (24V DC
solenoid vaives) supply derived from 240 V AC UPS supply)
(i) Lighting fixtures 240 V, 1 phase, 2 wire, 50Hz solidly
earthed AC system.
()] a. Lighting fixtures and space 240 V, AC 1 phase, 2 wire, 50Hz soiidly
heaters in panels earthed AC system.
b. Construction power supply 415V, 3 phase, 4 wire, 50Hz solidly earthed
AC supply
(k) The above voltages may vary as follows:

All devices will be suitable for continucus operation over the entire range of voltage

and frequency indicated below without any change in their performance.

I AC supply

i. DC supply

Voltage vanation +10%
Frequency variation  +5% to -5%
Combined voltage & frequency variation

10%

Voltage variation +10% to -15%

ISSUE |
RO
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VOLUME II-B

SECTION -C

r DATE: 08/07/2012

3x660 MW LPGCL LALITPUR TPP.

" Sno. Items/Description LALITPUR
1 No of mills/Unit 8 (TW+1S)
Reject generation Design
2 rate 1.0 TPH
3 Mill layout Side Mill Arrangement
Project Information & Mill

4 Details Refer Specs elsewhere

5* Silo Location (Tentative) Refer Layout

6 Compressor Location | Refer Layout, Main Compressor house

7 Temp Normal/Design 180/200 Deg C
8 Bunker Plate thickness 10 mm (Min)
8 mm thk SAIL HARD / TISCRAL Liner at conical

9 Bunker liner portion of bunker.

10 Pyrite Hopper Thickness 10 mm/ As per supplier's std practice, whichever
is higher
One per mill bay (Total 6 nos. for plant), As per IS

11 Air Receiver 2825

12 | water spray system (Pyrite | Required

quenching)

13 No of compressors 3 Nos (2W+1S), non lubricated reciprocating type
compressor.(Each sized to cater air requirement
of two units)

Sump Pump (Trolley 3 Nos. (1 per unit).
14 Mounted type)
15 Bunker Capacity 55 T of each bunker. (Total 6 nos. Bunker)
Type of control/ Main control
16 | panel location DCS based control system
17
Mandatory spares Not Applicable
Sizing Criteria

18 Compressor Refer Annexure-B

19 | Air Receiver Refer Annexure-B

20 Bag filter Air to cloth ratio 1.5.

21 Pipe Size Minimum 125 NB

NOT | * Silo location marked in layout is tentative and same shall be finalized during
E detail Engg.

BHEL - PS - PPEIl: NOIDA, SECTOR-16A, U.P. -201301
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1.1 EQUIPMENT DESIGN/SELECTION CRITERIA
S. No. | Equipment Design/Selection/Sizing Criteria
01 Conveying Air Each compressor shall be selecied to meet the following

Compressor requirements:

a) Each Compressor shall be sized such that it can cater air
requirement of two units.

b) A margin of 50 % shall be considered over and above the
required/ calculated/ minimum compressor capacity arrived for
conveying of total reject generated.

¢) The selected capacity of compressor along with receiver shall be
suitable to fire one vessel from each mill bay of the unit/s and one
additional emergency cycle.

d) Guaranteed reject conveying rate 1000 kg/hr per mill.

e) RH — As per project information.

f) Air Temperature - As per project information.

g) Height above MSL- As per project information.

h) Noise level- Shall be limited to 85dBA at a distance of 1.0 m in
horizontal direction from the nearest surface of the machine and aq
a height of 1.5 m from the floor level in elevation. Noise level
measurement shall be carried out using applicable and
internationally acceptable standards. The measurement shall be
carried out with calibrated integrating sound level meter meetingw
the requirement of of IEC 651 or BS: 5969 or IS 9779.

02 Air Receiver Capacity: The air receiver capacity shall be selected to convey one
(Capacity) complete cycle from one vessel without taking into consideration any
air supply from the compressor. A margin of 25% shall be provided
over and above the arrived air receiver capacity.
03 Pyrite Hopper & a) Capacity — 2-3 times denseveyor / transporter vessel capacity.
Accessories b) MOC - MS to IS 2062 Gr. A (min), min 10 mm thk.

¢) Rupture Disc Bursting Pressure — 0.5 kg /cm? (g)

d) Grid Details — Shall be made from minimum 10 mm dia./thk MS
bars/flats with opening suitable for entrapping reject larger than
50 mm in size.

e) Surface Temperature — The surface temperature of the
equipment shall be maintained within 60 °C. Insulation, if
required, to achieve the same shall be provided by the bidder
without any commercial implication.

04 System Sizing Basis System shall be sized for two normal cycles (i.e. one cycle for each

a) Reject size
to be handled

b) Conveying vessel

bay) and one in emergency.

Max. size of rejects to be handled — up to 50 mm (5% of total reject)
rest 25 mm & below

To suit the conveying rate with 85% (max) filling

BHEL - PS - PPEIl: NOIDA, SECTOR-16A, U.P.-201301
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05

Bunker & its
Accessories

a) Quantity — One (1) per bay (Two nos. per unit).

b) Effective Storage Capacity — 55 T

¢) Minimum free board — 500 mm

d) Bunker Plate — 10 mm thk. MS Plate conforming to IS 2062 Gr A

e) Liner — 8 mm SAIL HARD/ TISCRAL Liner on conical portion of
bunker

) Discharge Gate

i. Size — 400 mm x 400 mm (clear open)

ii. Type — Twin Sector, Pneumatic operated.

ii. MOC - Cl to IS 210/ MS 10 mm thick (min) to IS 2062 (Gr. A
min) with 10 mm thick SAILHARD/TISCRAL LINER on inner
surface

g) Staircase on Silo. Complete staircase to be provided up to top of
silo with operating/ maintenance platform at all levels having any
equipment requiring operation & maintenance.

Bag Filter

Each Bag filter shall be sized considering simultaneous firing of one

normal and one emergency cycle.

a) Material of Filter Cloth — Polyester felt needle suitable for
prolonged operation up to a temperature of 180°C without losing
its collection efficiency & durability.

b) Air to Cloth Ratio — 1.5 (Further 10 % additional bags shall be
provided)

c) Bag-MS, IS 2062, Gr. A (min), 3.0 mm thick (min)

d) Bag Cage — MS, IS 2062, Gr. A galvanized.

e) Outlet Air Quality — 50 mg/nm?® (max) (To be demonstrated during
PG test)

f) Bag Cleaning Mechanism — Automatic and shall comprise of
solenoid valves, air nozzles, adjustable solid state timer, pressure
switches, piping and fittings etc.

g) Test on bag filter casin : In case bag filter is assembled in casing
at site, smoke/ bubble test shall be carried out on the bag filter
casing to ensure that the casing is free of welding defect,
However, if assembly of bag filter & casing is done at shop,
relevant NDT shall be carried out as per approved MQP for
checking the soundness of weld.

h) Chain Pulley Block over bag filter: Shall have 25% margin over
weight of bag filter, but in no case the capacity shall be lower thari
10T.

BHEL - PS - PPEIl: NOIDA, SECTOR-16A, U.P. -201301
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06

Lines for Various
Services

Service

Velocity in m/sec

Pipe size | Pipe size | Pipe size
below 50 mm |from 50 mm | 200 mm &
to 150 mm above

Compressed
Air

15 18 20

Water toward
pump suction

0.9 1.5 1.5

Water toward

pump
Discharge

1.8 24 25

Mill Reject
conveying

3.5t057m/s

| |

Service

Material of Construction & other details

Conveying/
Compressed
air /
Instrument Air
/Water Pipe

MS ERW Gr. Heavy to IS 1239/3589

Minimum size of reject Conveying pipe shall
be 125 NB.

Pipes for reject conveying pipe shall have
flanged ends. For other services, pipes 65 NB
and above shall have flanged ends while pipes
50 NB & below shall have screwed/ socket
welded end.

Instrument air pipe shall be galvanised both
internally & externally as per IS 4736.

| ]

07

Knife Gate/Plate Valve
(pyrite hopper inlet,
oversize discharge,
emergency discharge,
hopper
isolation/maintenance)

valve

Material of Construction

Body — Cl to IS 210 Gr FG 260
Gate/Plate — SS (ASTM A 240 type 304) with wearing parts provided
with abrasion resistant material of hardness 350-400 BHN
Size -~ 200 NB (min) for all valves

Deflection cone : Required before the pyrite hopper inlet knife gate

08

Dome Valve/ Swing
Disk Inlet Valve

Shaft - SS 316

Material of construction
Body - Clto IS 210 Gr. FG 260
Dome — Alloy Cl with hardness as 250 BHN with leak proof seat.

Disk — SS 304/ Alloy ClI, hardness of 500 BHN (min)

09

Conveying pipe bend

MOC & Hardness — Alloy Cl, 450 BHN min with min 2% Ni
End connection- Flanged

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P. -201301
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10 Fittings, Flanges, Fittings (Elbow, Tees and Reducers)
Fasteners & Gaskets
Service Requirements

Instrument Air | IS 1239, Part-2 (Galvanized)
Water and | IS 1239, Part -2
conveying air
Flanges
Service Requirement

All services Fabricated out of IS 2062 Gr.B Plates/
Equivalent as per ASME B 16.5

Fasteners
Service Requirement
All services SA 193 Gr B7 or equivalent/SA 194 Gr 2H or
equivalent
Gaskets

Service | Requirement
All services TEFLON suitable for service temperatures,
\ min 3 mm thick.

11 Valves for Air & Water | Instrument air line
lines Type : Ball Valve full bore, screwed end.
MOC  :Body - CS, Internals- 13% chrome SS-304

ECW (DM Water) line for Compressor cooling

Type : Gate/Globe valve. Flat faced with flanged end for size
65 NB & above and SW end for size 50 NB & below.
MOC :Body-SS, Internals & Stem - SS

Service Water line for Quenching & Dome seal cooling

Type : Gate/Globe valve. Flat faced with flanged end for size
65 NB & above and SW end for size 50 NB & below.
MOC : For size 65 NB & above -Body — CI , Internals & Stem —
Gun Metal
For size 50 NB & below -Body— Gun Metal, Internals &
Stem — Gun Metal

12 Sump Pumps Three (3) nos. of sump pump (Trolley Mounted) for plant i.e. One (1) no for
each unit.
Capacity — To meet system requirement but not less than 5 m%hr
MoC
i. Casing & suction bell — 2.5 % Ni-Cl to IS 210, FG260
ii. Impeller - 2.5 % Ni-Cl to IS 210, FG260
iii. Shaft/Sleeves — EN-8

13. | Density of material 1600 kg/m?® for volumetric calculation
2400 kg/m? for civil & structural design calculation

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301

14



1.0

BHEL DOCUMENTS NO.: PE-TS-375-160-A001

TECHNICAL SPECIFICATION FOR VOLUME 1I-B
Hﬁ[[ MILL REJECT HANDLING SYSTEM SECTION C

3 X 660 MW Super Critical TPP at LALITPUR, Uttar | REV. NO. 00 DATE: 08/07/2012
Pradesh Page :

(FegZ e ||| TITLE:

SCOPE OF WORK

Design, engineering, manufacture, inspection and testing at vendor's/ sub-vendor’s works, painting,
forwarding, proper packing, shipment and delivery at site, unloading, handling & transportation at
site, Erection & Commissioning, minor civil works as required, Performance and guarantee testing
and handing over of Mill Reject Handling System as per details in different sections of this
specification.

Detailed system write-up & control philosophy shall be furnished by the successful bidder during
detail engineering & the same shall be subject to customer approval during detail engineering.

1.1 SCOPE OF SUPPLY

Scope of supply shall comprise of but not necessarily limited to the following:
a) 24 nos. of pneumatic Cylinder operated plate/ knife gate valve with open and close limit switches at
mill outlet/pyrite hopper inlet.

b) 24 nos. of pyrite hoppers complete with sizing grid, flexible/expansion joint at its inlet, rupture disc, by
pass chute, oversize material chute, water spray nozzles & supporting structures.

c) 48 nos. (2 Nos. per pyrite hopper) of Level probes for pyrite hoppers (Radar type level transmitter
shall be provided).

d) 24 nos. of Temperature Switches for pyrite hoppers

e) 24 nos. of hand wheel operated plate/knife gate valve at pyrite hopper outlet for pyrite hopper
isolation

f) 24 nos. of pneumatic operated plate/knife gate valve at oversize discharge chute of pyrite hopper
provided with open & close limit switches for interlock with pyrite hopper inlet knife gate valve.

g) 24 nos. of pneumatic Cylinder operated plate/knife gate valve at by pass chute of pyrite hopper
provided with open & close limit switches for interlock with pyrite hopper inlet knife gate valve.

h) 24 nos. of transporter vessel / denseveyor complete with pneumatically operated dome/ material
handling valve, Alloy Cl outlet bend, local control panel etc.

i) 24 sets of MS ERW Heavy grade pipe for mill reject conveying from denseveyor/ transporter vessel
to Mill Reject Storage bunker.

i) One lot of Alloy Cl bends (450BHN).
k) 3 sets of terminal boxes (One set per unit) with up stand on bunker top for terminating the reject
convening pipes.

) Six (8) nos. mill reject bunker along with structure, complete with lining on conical portion and lever
operated bunker discharge gate with canvas chute at bunker outlet , staircase, operating &
maintenance platform, hand railing , bag filter, level probe(RF type level Probe), pressure relieve
valve, chain pulley block with traveling trolley and monorail arrangement etc.

m) 3 nos. (2W+1S) non lubricated reciprocating type air compressor with drive motor, local control
panel, instruments and all other accessories.

n) Six nos. air receivers (i.e. two nos. per unit) complete with drain traps, safety relief valve, instruments
and all accessories.

0) 3 No. Trolley mounted type sump pump complete with suction ( min 5 m long) & discharge hose
(min 10 m long) for pumping out water drains from local pit to nearest plant drain, control panel ,
instruments and all other accessories.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P. - 201301
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p) 1 lot of piping, fittings, valves & instruments for conveying air, instrument air, cooling water for
dome valve top plate (if applicable), cooling water quenching in the pyrite hopper, cooling water for
air compressor etc

g) The knife gate isolation valve provided at pyrite inlet shall be pneumatically operated. Maintenance
valve, bypass and oversize chute shall be manually operated. Further for safety purpose oversize
discharge, bypass and isolation valves shall be provided with limit switches for interlock with pyrite
hopper inlet knife gate valve. All KGVs valves and chutes shall be 200 NB i.e. 8 Inches.

r) 1 lot of Local Control Panel/ pneumatic panels/JBs (supplier's scope) properly mounted on rack

s) 1 lot of insulation & cladding, if required, to maintain surface temperature of pyrite hopper within 60°
C

t) All structures including pipe cum cable rack required for supporting of various pipes in bidder’'s
scope. Bidder may take support from existing mill bunker bay structures wherever possible (All
supporting structure shall be hot dipped galvanized).

u) All insert plates, foundation bolts/ Anchor bolts etc. required for bidder’s equipment
v) Initial charge of all lubricants and fluids

w) Electrical and C&l scope as per enclosure elsewhere in the specification.

x) One set of Erection & commissioning spares as required for the complete system

y) One set of special maintenance tools & tackies, if any. These tools shall not be used for erection/
commissioning purposes and shall be in an unused and new condition when they are handed over to
the customer at site. Each tool shall be stamped so as to be identified easily for its use. The tools
shall be supplied in a steel toolbox.

z) All counter- flanges with nuts, bolts and gaskets at all the terminal points
aa) Relevant scope of supply as per GTR, GCC & SCC.

bb) Any other instrument, item required for making the installation complete in all respect within battery
limits and for satisfactory operation of the system, unless specifically EXCLUDED from scope under
Clause No. 2.0 below.

cc) DCS based control system as specified in C&l specification.

1.2 SCOPE OF SERVICES

a)
b)
c)

d)
e)
f)

9)
h)

Scope of services shall include but not necessarily limited to the following:

Unloading, Storage, handling and transportation at site
Minor civil work like pinning, chipping of foundation, grouting supply of EPs/ insert plates etc.

Pre-Commissioning work such as flushing, hydraulic testing etc. Necessary instrumentation for pre-
commissioning activities shall be arranged by the successful bidder at their own cost.

Erection & Commissioning of Mill Reject Handling System.

Inspection & testing, PG test/Functional Guarantee (FG) test

Painting of all equipment within the battery limit

Electrical scope of services as per enclosure elsewhere in the specification

Preparation of Civil input drawings & documents for foundation details (including load data, GA,
foundation pocket details etc.) of storage bunkers/silos, compressors, air receivers, pipe rack and pit
/ trench details for denseveyor / transporter vessel and reject conveying pipes.

BHEL —-PS - PPEl: NOIDA, SECTOR-16A, U.P. - 201301
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i) Review of Civil drawings prepared by BHEL based on civil input drawing furnished by the successful
bidder. '

i) Preparation of all necessary drawings/data/ documents for obtaining necessary approval of statutory
authorities on behalf of the customer. Necessary fee for obtaining such approval shall also be born
by the bidder.

k) Relevant scope of services as per GTR, GCC, ECC & SCC.

1) Any other service required for making the installation complete in all respect within battery limits and
for satisfactory erection & commissioning of the system, unless specifically EXCLUDED from
scope under Clause .No. 2.0 below.

2.0 EXCLUSION

a) Civil work for Mill Reject Handling system including
i) Road approach for various facilities related to Mill Reject Handling System.
i) Denseveyor/ Transporter vessel foundation
iii) Pit & Trench as required in mill bay
iv) Mill Reject compressor & Air receiver foundation
v) Mill Reject bunker foundation
vi) Various cable trenches, pipe pedestals & pipe rack foundation.

However, location, sizing and loads and any other input related to above as applicable for above shall
be given by the successful bidder within 8 weeks of placement of LOI.

b) Fire Protection system for compressor house
c) Lighting of Mill bay, Compressor house & bunker area
d) Electrical exclusion as per Electrical scope sheet enclosed elsewhere in the specification
e) Relevant exclusion as per GTR, GCC, SCC & ECC.
3.0 SERVICES TO BE PROVIDED BY THE CUSTOMER

(a) Instrument air: Tapping terminated with an isolation valve for Instrument air shall be provided at first
column of each bunker bay and a pressure of 5-7 Kg/Sq cm tapping shall be provided on each.

(B) Service water: Tapping terminated with an isolation valve for service water shall be provided at first
column of each bunker bay and a pressure of 2.5-3 Kg/Sq ¢cm tapping shall be provided on each.

(€) DM/EC Water: Supply and return water Tapping terminated with an isolation valve for ECW circuit.
Equipment water shall be provided near to compressor at a pressure of 6-7 Kg/Sq cm (Approx). Return
water line pressure shall be informed later.

(D) Civil work: Equipment Foundations for compressors, Mill Reject bunkers, and Air receivers shall be
provided by customer/civil contractor.

BHEL ~PS - PPEI: NOIDA, SECTOR-16A, U.P.~201301
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TERMINAL POINT

Mill Reject inlet towards pyrite Mill reject spout (trarmnp iron) as per details
hopper side indicated in enclosed GA of Mills. Work
downstream up to mill reject bunker outlet
with canvas chute and discharge gate is by

bidder.
Mill Reject outlet towards : Mill reject bunker outlet with canvas chute.
road tanker Bidder shall terminate his work with the
canvas chute and lever operated discharge
gate.
Cooling water (ECW) : At Inlet & Outlet header at distance of 5m 1
from MRS compressor house (Location).
Service Water : At First Col of each mill bay/One tapping at

C row column

Instrument Air : At First Col of each mill bay.

PERFORMANCE /FUNCTIONAL GUARANTEES & LIQUIDATED DAMAGES

PG /FG test shall comprise of

i) Continuous effective discharge and conveying at the rated capacity of Mill rejects without spillage or
blockage in the system.

ii) Guarantees of all equipment as per approved data sheet & quality plan.
iif) Particulate emission rate from bag filters less than 50 mg/nm? of air shall be demonstrated at site

In case during test it is found that the equipment/system has failed to meet the guarantees, the
contractor shall carry out all necessary modifications and/or replacements to make the
equipment/system comply with the guaranteed requirements at no exira cost to the Employer.
However, if the contractor is not able to demonstrate the guarantees, even after the above
‘modifications/replacements within a reasonable period allowed by BHEL, after the tests have been
completed, BHEL will have the right to Reject the equipment / system / plant and recover the payments
already made or accept the equipment / system after assessing the deficiency in respect of the
various ratings, performance parameters and capabilities and recover from the contract price an
amount equivalent to the damages as determined by BHEL.

ERECTION, PRE-OPERATIONAL TESTING/STARTUP & COMMISSIONING PROCEDURE

This shall be as furnished by the successful bidder during detail engineering for customer’s review and
acceptance.

BHEL - PS - PPEIL: NOIDA, SECTOR-16A, U.P. - 201301
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PAINTING/CORROSION PROTECTION REQUIREMENT

Successful bidder shall furnish Painting Schedule for Mill Reject System for customer / client approval
during detail engineering.

LAYOUT REQUIREMENTS

9.0.1 Piping and equipment instaliation shall be according to the regulations and recommendations of
recognized Indian / International Standards, Codes and Statutes, as and where applicable, practice in
vogue (to be supported with back up document to the satisfaction of customer)

9.0.2 The mill reject compressors will be located in Main Plant Compressor room. Area required for
locating the same shall be indicated by the bidder in their bid.

EQUIPMENT DESIGN CRITERIA

9.0.1 The minimum design criteria to be followed for various equipment shall be as per requirements indicated

under Annexure-ll and standard technical specifications & Data Sheet-A for various equipment placed
under Section-D. In case of any contradictory requirement in specification of particular equipment, the
requirement given in section C shall prevail over those indicated in Section-D. Further in case of any
contradictory requirement within the same section and clarifications not having been sought by the
bidders wrt the same within the stipulated period, the most stringent requirement as per interpretation of
the customer will prevail. Successful bidder will furnish detailed data sheets/ specifications / design
calculations for various equipment for customer’s/ consultant's approval during detail engineering. All
comments made by customer/ consultant shall be incorporated by the successful bidder without any
commercial and delivery implication.

9.0.2 Technical details (constructional features, MOC etc) of ail injected screw compressor, if being offered by

any of the bidders, shall be finalized during detail engineering and the same shall be subject to
customer’s /client’s acceptance without any commercial implication.

9.0.3 Properties of Mill Rejects to be considered for sizing /selection /design of various equipment shall be as

follows:

Normal size : 20-25 mm (about 90% of total reject)
Maximum size : 50 mm (about 10% of total reject)
Temperature °C (Normal/Design) 180/200

Bulk density : 1.6 T/m3 for volumetric calculation

2.4 T/m3 for structural calculation

9.0.4 Tentative major process/ equipment related details shall be furnished with the bid, which shall be firmed

up during detail engineering without any commercial implication.

Note: All pipe sizing and equipment sizing, capacity of pyrite hopper and pyrite vessel shall be subject to

customer’s approval during detail engineering without any cost implication to the customer.

10.0 QUALITY PLANS, INSPECTION & TESTING PROCEDURE

All QPs / CLs shall be submitted by the bidder for Customer/Consultant's review and approval. All
comments made by customer/ consultant shall be incorporated by the successful bidder without any
commercial and delivery implication.

BHEL - PS - PPEL: NOIDA, SECTOR-16A, U.P. - 201301
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11.0 DRAWINGS/ DOCUMENTS REQUIRED WITH THE BID
The drawings and documents to be submitted with the bid shall strictly be as per clause 15.0.1 below. Any
documents other than those indicated therein will not be reviewed and will not form part of contract.

12.0 DRAWINGS/ DOCUMENTS REQUIRED DURING DETAIL ENGINEERING
The tentative list of drawings and documents required during detail engineering shall be minimum as per
clause 15.0.2 below. The list, however, will be finalized with the successful bidder prior to start of detail
engineering.

13.0 DRAWING DOCUMENT DISTRIBUTION SCHEDULE
The tentative drawing distribution schedule shall be as per Annex-VIil enclosed in the specification. This
shall be finalised with the successful bidder after award of contract.

DRAWINGS ENCLOSED WITH THE SPECIFICATION
The following drawings/ sketches enclosed will form part of the specification.

a) Flow Diagram- Mill Reject Handling System- PE-DG-375-160-A001, R-0
b) Plot plan- PE-DG-375-100-M001, R-01
c) General Arrangement of HP 1103 MILL (with planetary gear box)

The flow diagram shows the minimum requirement to be followed including minimum requirement of
instruments. Any additional equipment/instruments required for safe, efficient & reliable operation of the
system within the battery limit shall also be considered as included in bidder's scope without any
commercial/ cost implication to BHEL.

SPECIFIC REQUIREMENTS

a) In case of any deviation the bidder shall furnish/indicate the same clause by clause in enclosed deviation
schedule. No other format shall be accepted and in absence of the schedule bidder shall comply to this
specification.

b) Bidder shall furnish all drawings/data/catalogues as indicated in different sections of specifications along

with the offer in sufficient nos.

c) Bidder shall furnish duly filled in data sheets-B for all equipments, motors, cables etc. for our review
along with the offer.

d) Bidder shall be responsible for the following after the award of contract.
1) Electrical equipment layout.
2) Cabile trench and tray layout.
3) Power and control cable schedules showing routing details.
4) Equipment earthing layout.
5) Cable terminal details, interconnection drawings.
6) All civil and loading details of civil design, if any.

Notes:
1. Makes of all equipment in bidder's scope shall be subject to purchaser’s approval.
2. All equipment supplied by the bidder shall be suitable for the power supply fault level and other climatic

conditions mentioned in the project information / specification.

BHEL ~PS - PPEI: NOIDA, SECTOR-16A, U.P. -201301
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Any other equipment/material/service required to make the installation complete in all respect shall also
be included whether mentioned above or not unless specifically excluded.

Any approval required from electrical inspector or any other authority for electrical installation shall be
arranged by bidder.

15.0.1 List of drawings / documents to be furnished along with offer

Design philosophy

Flow scheme of mill reject system

Data sheet —- B of Motor, cable, compressor, chain pulley block, bag filter, etc
Sub vendor list

List of mandatory spares

List of erection and commissioning spares

List of tools and tackles

Quality Plan

Electric Load Data

. Instrument air and Water Requirement

15.0.2 List of drawing/documents to be furnished after placement of LOI

Following drawings and documents shall be submitted to BHEL for approval after the placement
of LOI: -
P & | Diagram (Mill Reject System)

Control Write — up of Mill reject system

Design Philosophy of Mill reject system

P & ID, Write up and sizing calculation of compressor
Design Calculation of Air and Mill Reject Mixture by Compressor
Equipment Layout of Mill Reject System

Piping Layout of Mill reject System

Cabie Layout

Earthing Layout

General arrangement Of Denseveyor

Data Sheet of Denseveyor/pyrite vessel

General arrangement of Pyrite hopper

Data Sheet of Pyrite hopper

General arrangement an foundation plan of Air receiver
Data Sheet of air receiver

General arrangement of bunker discharge gate

Data Sheet of discharge gate

General arrangement of Bunker

Design calculation of burker and load data

Data Sheet of bunker

BHEL - PS - PPEIl: NOIDA, SECTOR-16A, U.P.-201301
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Structural arrangement of Bunker

General arrangement of terminal box

Data sheet of terminal box

General arrangement of 200NB PRV

Data sheet of PRV

Data Sheet of compressor

General arrangement and Foundation Plan for Compressor
General arrangement of cormpressor motor

Data Sheet of Compressor motor

General arrangement of Knife gate valve with cylinder and CWG actuator
Data sheet of knife gate valve

General arrangement of Bag Filter

Data sheet of Bag Filter

General arrangement of ACI pipe bend

Data Sheet of Pipe bend

Control scheme

Mimic Diagram

C & | Cable schedule

I/0O Scheduile

Pneumatic circuit of denseveyor

Pneumatic circuit of for cylinder operated Plate Valve
Block Logic Diagram of denseveyor

List of Inter locks

Painting Schedule

Piping Schedule

Valve Schedule

Instrument Schedule

QP Schedule

Sub- Contractor Schedule / Vendor list

Foundation details of mill reject storage bunker
Foundation details of Comipressor and Air receiver
Filed Quality Plan

List of recommended Spares for 3 years of operation
List of Erection and Commissioning spares

List of tools and tackles

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P. - 201301
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56. Manufacturer's test certificate for materials.

57.  Schedule of lubricants indicating quantity, make and trade name of at least three manufacturers.

NOTE: -
1) Drawing shall be prepared in AutoCAD software.

2) Only manual calculation with authentic supporting literature shall be furnished (e.g. Handbook /
standards / codes).

3) Drawings and documents not covered above but required to check safety of machines/system, shall
be submitted during detailed engineering stage without any commercial implication.

4) All drawings shall include "B.O.M" and indicate quantity, material of construction, make along with
IS/BS No., Technical parameters, dimensions, hardness, machining symbol and tolerance,
requirement of radiography and hydraulic tests, painting details, elevation, side view, plan, skin
section and blow-up view for clarity.

5) All drawings shall be prepared as per BHEL's title block and bear BHEL's drawing No.

SPECIFIC C&1 REQUIREMENT

16.0.1 The bidder will terminate all signals from instruments/sensors on each pyrite hopper/ transporter vessel
on local control panel/ pneumatic panel dedicated to each pyrite hopper/ transporter vessel. Analogues
& binary signals shall be terminated on separate Terminal boxes for wiring to PLC/DCS (As applicable).
Alternatively bidder may provide JBs for each pyrite hopper/denseveyor. In such case, separate JBs
shall be provided for terminating analogue & binary signais.

16.0.2 The bidder will terminate all signals from local & field instruments /sensors related to compressor on
compressor control panel. Analogues & binary signals shall be terminated on separate terminal boxes
for wiring to PLC/DCS (As applicable). Alternatively bidder may provide JBs properly mounted on rack
and local to the comnpressor for terminating field & local signals from compressor control panel. In such
case, separate JBs shall be provided for terminating analogue & binary signals.

16.0.3 Signals from mill reject bunker, air receivers, service water & instrument air line shall be directly
connected to PLC/DCS (As applicable).

16.0.4 Screened control cables shall be used for signal exchange between Local Panels/ JBs/ Switches on
bunker & air receiver and PLC/DCS (As applicable).

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.- 201301
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MILL REJECTS HANDLING SYSTEM DATA
BAJAJ HINDUSTHAN LTD. — LALITPUR PROJECT(LPGCL) -3x660 MW

Max. Mill reject quantity per mill (kg/hr)

Reject Temperature (normal) Deg. C
Reject Temperature (design) Deg. C
No. of mills per boiler

No. of mills working at 100% TMCR

with worst coal (Coal-1) firing

No. of mills working at 100% TMCR

with Design coal firing

No. of mills working at 100% BMCR
with design coal firing

Type of Mills

Arrangement

No. of pyrite hoppers per mill

Elevation of Mill Reject Spout (wrt FFL in Mill Area)
Max Size of Mill rejects to be handled

Worst coal (Coal-1) fired at 100% TMCR

Design coal fired at 100% TMCR

Design coal fired at 100% BMCR

MILL GA DRAWING
FOUNDATION PLAN DRAWING

REV 02 DT. 08-11-2011

:690.0 (1% OF MILL MAX LOAD

With Design Coal at 100%BMCR)

~180
~200
EIGHT
SEVEN

SEVEN

SEVEN

> HP1103 BOWL MILL WITH
PLANETARY GEARBOX & STATIC CLASSIFIER

SIDE MILL LAYOUT
ONE
3.000 M FROM 0.0 M ELEV.
: 50 MM (MAX.)
:478.0 TPH
:442.0 TPH
:478.0 TPH

: 0-00-620-86001
: 0-00-610-86002
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(SPECIFIC TECHNICAL REQUIREMENTS FOR ELECTRICAL)
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[TITLE :

SPECIFICATION NO.

ELECTRICAL EQUIPMENT SPECIFICATION PE-TS-375-160-A001

FOR VOLUME NO. : II-B

MILL REJECT HANDLING SYSTEM
; SECTION: C

3X660 MW LALITPUR STPP REV NO. : 00 DATE:0&/08/2012

SHEET: 1 OF 1

1.0

2.0

3.0
3.1

32

4.0
4.1
4.2
43
4.4
4.5
4.6
4.7
4.8

EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER:

a)
b)

<)

d)
e)

g)
h)

i)

Services and equipment as per “Electrical Scope between BHEL and Vendor”.

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 bidder without any extra charge shall provide the same.

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

Erection and commissioning spares.

Erection & Maintenance tools & tackles.

Electrical load requirement for Mill Reject Handling System.

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

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.

Various drawings, data sheet 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 implications to BHEL.

Motor shall meet minimum requirement of specification AC/DC motors.

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

Refer “E

lectrical Scope between BHEL and Vendor™.

DOCUMENTS TO BE SUBMITTED ALONG WITH BID

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

2)

b)

©)
d

A copy of this sheet “Electrical Equipment Specification for Mill Reject Handling
System” and sheet “Electrical Scope between BHEL and Vendor” with bidder’s
signature and company stamp.

List of Erection and Commissioning spares.

List of Erection & Maintenance tools & tackles.

Electrical load requirement.

No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type test
certificates, technical literature, etc, is required during tender stage. Any such submission even

if made,

shall not be considered as part of offer.

LIST OF ENCLOSURES

Electrical scope between BHEL & vendor.- 2 sheets

Std. Technical specification for LV motors.- 5 sheets

Std. Technical specification for Cabling installation.- 6 sheets.
Data Sheets (A) for 415V Electric Motors.- 1 sheet.

Data Sheets (C) for 415V Electric Motors- 2 sheets.

Quality plan for motor below 75kW.- 2 sheets

Quality plan for motor above 75kW.- 9 sheets

Load data format.- 1 sheet




SPECIFIC ELECTRICAL REQUIREMENT FOR MILL REJECT SYSTEM

SL.NO. |PARAMETERS UNIT LALITPUR
MOTOR
1 DESIGN AMBIENT TEMP DEG. C 50
2 |VOLTAGE SUPPLY AND VARIATION |yoLT 415+ 10%
R FREQUENCY WITH VARIATION K 50+ 5%
z
COMBINED VOLTAGE & 10%
4 |FREQUENCY VARIATION
5 MAX ACCEPTABLE RATING OF KW 200 KW & below
MOTORAT 415V
SYSTEM FAULT LEVEL AND ITS 50kA, 1sec
&  |pbuarTiON KA
SUTABILITY OF TERMINAL BOX 50 KA, 0.25 sec
7 |FOR FAULT LEVEL AND DURATION
CLASS OF INSULATION & TEMP Class-F and temp rise
8 RISE LIMITED TO limited to Class-B
9 |MIN. STARTING VOLTAGE 85%
MOTOR RATING FOR SINGLE 0.2 kW & Below
10 PHASE SUPPLY
MAXIMUM LOCKED ROTOR 600% inclusive of IS
11 |CURRENT % OF tol.
FLC
ACCEPTABLE NOISE LEVEL 85dB(A) at 1.5m
12 DB
TYPE OF STARTER PROVIDED IN DOL
13
McC
‘ DOP OF ENCLOSURE IP-55 & IP-54 for
14 outdoor & indoor resp.
SPACE HEATER REQUIREMENT 30KW & ABOVE
15 >30kW
PAINT SHADE SHADE 631 OF IS-5
16
17 __|PF 0.88 (For above 37kW
18 |COOLING TEFC
VIBRATION For motors upto 1500
rpm : 40 microns
19 Upto 3000 rpm: 15
microns
SPECIAL REQUIREMENT MOTORS ARE
ENERGY EFFICIENT
20 (TYPE EFF 1) AS PER
1S :12615-2004 & latest
rev of IEEMA-19.
Under HOT
CONDITION at 110%
rated voltage shall be
more than the starting
time at min permissible
21 |LOCKED ROTOR WITHSTAND TIME |SEC voltage by atieast three
seconds or 15% of the
accelerating time
whichever is greater.

NOTES:

The above requirement for LALITPUR Project is to be read in conjunction with BAJAJ
POWER Itd, technical specification no TCE.6071A-C-500-001, section-D2.5, Volume-IV.
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1.0

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

A.C. MOTORS

Motors rated 200 kW and below shall be suitable for 415 V, 3 Phase, 50
Hz power supply. Motors rated above 200kW and up to and including 1500
kW shall be suitable for 6.6 kV, 3 phase, 50 Hz power supply. Motors of
rating above 1500 kW shall be suitable for 11 kV, 3 phase, 50 Hz power
supply.

The motor rating shall be arrived at considering 15% margin over the duty
point input or 10% over the maximum demand of the driven equipment,
whichever is higher. Motors shall be capable of starting and accelerating
the load with the applicable method of starting without exceeding
acceptable winding temperatures when supply voltage is 80% of the rated
voltage for HT motors and 85% for LV motors. HT motors shall also be
capable of satisfactory operation at full load at a supply voltage of 80% of
the rated voltage for & min. commencing from hot condition.

Motors shall be capable of developing the rated full load torque even if the
supply voltage drops to 70% of the rated voltage. If such operation is
envisaged for a period of cne second, the pull out torque of the motor shail
be at least 205% of full load torque.

Motors shall withstand for 1 second the voltage and torque stresses
developed due to the vector difference between the motor residual voltage
and the incoming supply voltage equal to 150% of the rated voltage during
fast change over of buses.

Locked rotor current of the HT motors rated 1500 kW and below shall be
limited to 600% inclusive of 20% tolerance of the full load current of the
motors and motor rated above 1500 kW shall be limited to 450% (inclusive
of 20% tolerance) of full load current of the motor. Locked rotor current of
the LV motor shall not exceed 600% of full load current inclusive of 20%
tolerance

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

The degree of protection for the motor enclosure shall be IP-55 and IP-54
for outdoor & indoor respectively and terminal boxes shall be provided with
at least IP-55. All motors for outdoor duty shall have detachable metal
cancpy. For single core cable termination, gland plates shall be of non-
magnetic material. All motors located in hazardous area shall have
flameproof design.

All HT motors shall be provided with vibration pads for mounting vibration
detectors.
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1.9 Motors rated 1000 kW and above shall be provided with differential

1.10

1.12

1.14

1.15
1.16
117

protection. These motors shall be provided with star connected stator
windings. The 3 nos. current transformers, one for each phase shall be
mounted in a separate compartment in the neutral side terminal box. The
three phases shall be connected to form the star point after they pass
through the CTs. The CTs shall be of relay accuracy and the CT
characteristics shall be compatible with the differential refay. The
additional 3 nos. CTs of identical characteristics shall be provided loose by
the BTG supplier for mounting in 11 kV and 6.6kV switchgear panel.

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

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

The maximum double amplitude vibrations for motars upto 1500 rpm shall
be 25 microns and 15 microns upto 3000 rpm. For 415 V motors,
maximum double amplitude vibrations uptc 1500 rpm shall be 40 microns
and 15 microns up to 3000 rpm.

Maximum noise |level measured at a distance of 1.5 metre from the outer
surface of the motor shall not exceed 85 dB(A).

COOLING

Type of cooling for LT motors shall be TEFC and for HT motors
CACA/CACWITETVITEFC. Continuous duty LT motors shall be capable of
three equally spread starts per hour under normal condition or two starts in
guick succession from cold cor one hot start, under rated load condition.

Continuous duty HT motors shall be capable of 10 equally spread starts
per hour under normal condition or four starts in quick succession from cold
or three hot starts under rated load condition.

Surge protection shail be provided for all HT motors wherever applicable.
Stress during Bus Transfer:

The motor may be subjected to sudden application of 150% rated voltage
during Bus transfer due to phase difference between the incoming vollage
and motor residual voltage.

Hot thermal withstand curve shall have a margin for at least 10% over the
full foad curve of the motor to permit refay setting utilizing motor rated
capacity.
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1.19

1.20

1.21

1.22

1.23
1.24

1.25

Cable terminal boxes of all 11 kV and 6.6 kV motors shall be provided with
quick disconnecting type terminal connectors to facilitate easy
disconnection and removal of the motors without requiring unsealing or
otherwise disturbing the external cable connections and leaving the phase
segregated terminal box intact.

For motors where Differential protection is required two teminai boxes
shall be provided one phase segregated type and one non-phase
segregated type. The start of each winding shall be brought oui-to one
box and the end to the other.

In case no differential protection is required star point of the winding shall
be formed in the neutral terminal box to be provided on one side of the
motor. The phase segregated terminal box shall be placed on the other
side of the motor.

The terminal boxes of all HT and LT motors shall be suitable for
termination of FRLS, XLPE armoured aluminium cables. Easy termination
of cables shall be possible without employing additional adapter boxes.

The insulation system for 11 kV and 6.6 kV AC motors shall withstand the
negative or positive 0.3 / 3.0 microsecond wave (2.7 pu rated peak line to
earth operating voltage) switching surges originating from non-effectively
earthed power system. All 11 kV and 6.8 kV AC motors shall have BIL
and power frequency withstand voltage as per relevant standards.

Space heaters shali be provided for all LT motors of rating above 30 kW
and all HT motors. Heaters to be automatically ‘OFF' when the motor is
switched 'ON’.

All motors for outdoor duty shall have detachable metal canopy.

Each motor shall have two earthing terminals.

All motors shall be energy efficient type with eff-1 level as per latest
revision of IEEMA-19. Standard. '

The power factor of HT and LT motors shall be equal to or better than the
values indicated beiow:

HT Motors : 0.9
LT Motors (Above 37 kW) : 0.88

All HT motors shall be designed for operation with Vacuum Circuit
Breakers. All motors shall be suitable for DOL starting.
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1.26 Temninal boxes shall have fault withstand capacity equal to at least rated

1.28

1.29
1.30
1.31

2.0
21

22

23

24

2.5
251

252

short circuit level of the system voltage for 0.25 sec. The terminal boxes
shall be reversible to suit cable entry from bottom or top and suitable for
termination of FRLS, XLPE amoured aluminium cables. Each terminal box
to have two inlets to accommodate any parallel cables as required.
Separate terminal boxes to be provided for space heater, RTDs for
windings/ bearings, vibration monitors etc. All terminal boxes shall be
provided with two earthing studs for termination of protective earth
conductor.

Double compression type brass cabie glands and crimping type copper
lugs shall be provided for termination. Amp make connection shall be
used for HT power cables and cage clamp type connectors shall be used
for LT control cables. Amp type lugs shall be used for LT motors of rating
110 kW and above.

Variable frequency controller shall be provided for motors requiring speed
control.

Hot Air temperature measurement shall be provided for HT motors.
Bimetallic strip shall be provided in terminal box for H. T motors.

Al LT motors terminal boxes shall be suitable for terminating FRLS, XLPE
armoured Aluminium cable of size as per approved cable sizing calculation
document for this project.

DC MOTORS

DC motors shall be suitable for 220 V DC system voltage. Motor shall be
capable of starting and accelerating the load with the applicable method of
starting, without exceeding acceptable winding temperatures, when the
supply voltage is in the range of 85% to 110% of rated motor voltage.

DC motors shall have insulation class ‘F’ with temp.nse limited to class ‘B’
ie., 70C over and ambient of 50C.

Variable frequency controller shall be provided for motors requiring speed
control.

Constructional Features

Motors weighing more than 25 Kg shall be provided with eyeboits, lugs or
other means to facilitate safe lifting.

Brushes and Brush Gear

Brush materials with large brush contact area for good commutation under
high acceleration and overload conditions should be provided.

The brushes shall be of electric graphite of high quality. The pressure on
the brush shall be adjustable, if necessary.
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253 The brush holder to which the brushes are fixed should be so constructed
that the brushes touch the commutator face evenly. Individual brush
holders shall be with drawable without disturbing any other part of the
machine.

254 There shall be provision for holding off each brush from commutator to
facilitate maintenance.

255 The brush rocker should be spiit to facilitate easy erection and dismantling
which will enable the brush rocker to be adjusted to its correct position.

2.5.6 When specified in Data Sheet-A1, motors located in acid fume area shall |
specifically treated against corrosion from acid fumes and shall be provid:
with sealed bearings.

2.6 Terminal box

2.6.1 Termminal box shall be weather proof construction designed for outdoor
service to eliminate entry of dust and water. Gaskets of necprene or
approved equivalent shall be provided at cover joints and between box and
motor frame.

26.2 All terminals should be brought out to the terminal box. The terminals shall
be stud type with necessary plain washers, spring washers and check
nuts. The construction of terminal box shall be such that the terminals are
easily accessible. The terminals themselves shall be such as to facilitate
easy change of connections in the box without disturbing any internal
connections in the machine.

2.7 Accessories

271 Two independent earthing points shall be provided on opposite sides of
the motor for belted connection of the PURCHASER's earthing conductors.
These earthing peints shali be in addition to the earthing stud provided in
the terminal box.

2.7.2 Except when otherwise specified, the motors shall be provided with a bare
shaft extension having a key slot and a key at the driving end.

273 When the motor half coupling is supplied by the driven equipment
VENDOR, the motor VENDOR shall strictly adhere to the dimensional
requirements and other instructions related to accessory.

2.8 Starter Panel

2.81 Starter panel shall meet the following requirements.

2.8.2 The starter for motor feeders shall preferably be housed within the main
panel. If starting resistors are provided in the power circuits, the same can
be lccated in a separate box which will be placed near the main panel.

2.8.3 The motor Starter shall be provided with the following.

a)  Swilch, fuses, air break contactors.
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b) Thermal overload relays (for alarm only)
c) Starting resistors with associated timers.
d) ON, OFF and fault indicating lamps.
e) Necessary auxiliary contactors for fault alarm circuit.
f) 240V space heating circuit {240V supply fo be aranged
VENDOR).
g) ON, OFF PBs for testing purposes.
h}y One shunt, ammeter and one shunt for providing remote
ammeter.
iy  Suitable circuitry to receive ON, OFF commands from
remote panel, interlocks, off command from local Push
button station etc.
I} MCB for space heating circuit.

3.0 ACTUATOR MOTORS

3.1 The actuator motors shall be designed for short time duty (S2) in
accordance with [EC 34-1.

3.2 Each actuator should have a hand wheel for emergency manual operation
in addition to motor drive. Clockwise operation of hand wheel shall cause
clockwise movement of the output drive. The hand wheel shall be clearly
marked with an arrow and the word CLOSE. The hand wheel shall
automatically disengage when the power to the motor is restored i.e.
power drive shall have a preference over manual drive.

3.3 The DC and AC actuator shall be provided with accessories viz., Torque
limit switch, end of travel switch, adjustable limit switch, hand wheel motor,
thermostat, integral starter, etc. Complete actuator shall be tested at
factory as per IS 9334.

3.4 Two normally open and two nommally closed or two changeover potential
free contacts corresponding to open and close positions of the valve shall
be provided.

3.5 Actuator shall be weatherproof type with enclosure conforming to IP-67
degree of protection. It should be suitable for cut-door use without the
need for canopy. If the IP-68 degree of protection is required due to
occasional submergence, the Owner / Project Manager will specify the
depth and duration of such submergence.

3.8 The actuator shall be suitable for installation in any position without
lubrication leakage or other operational difficulty.

37 The main gearbox of the actuator shall be special grease filled.

3.8 Each actuator shall have a local mechanical position indicator. It should be

suitable to indicate 0 - 100% position of the valve (continuous type).
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3.9 In order fo minimise the amount of spare parts required, parts and sub-

3.10

3.11

3.12

313
3.13.1

3.13.2

3.13.3

3134

3135

3.13.6

3.13.7

assemblies limit / torque switches, limit switch counter gear assembly,
torque switch drive assembly, mechanical position indicator assembly etc,
individually interchangeable / replaceable throughout the models selected.

The actuator shall be painted with cormosion resistant epoxy resin paint.
Paint shade shall be Grey as per 1S-631 grade 5.

In order to prevent condensation, a space heater shall be provided in the
switch compartment, suitable for continuous operation.

Actuator mounting dimensions shail be according to 1SO-5210. For rising
stem applications, the design must allow the removal of actuator from the
output drive without disturbing the function of valve.

Limit and Torque Switches

Independent torque and limit switches shall be provided in the actuator. A
minimum of two position limit switches and two torque switches, one each
for each direction of travel, having 2 NO + 2 NC potential free contacts,
shall be supplied. If called for in the data sheet, two additional limit
switches shall be provided for intermediate positions.

Torque switch dial shall be graduated directly in "kg-m” for easy setting to
desired value within the range specified. Separate dials shall be provided
for CLOSE and OPEN torgue switches.

The switches shall individually be enclosed to a minimum of IP-66
protection class.

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

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

To guarantee proper function under high ambient temperatures, torque
and limit switch sensing shall be of mechanical type.

It specified in data sheet, two additional limit switches of 2NO + 2NC
contact, each adjustable at any intermediate position, shall be provided in
the actuator.
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INTENT OF SPECIFIATION

The specification covers the design, materials, constructional features, manufacture, inspection and
testing at manufacturer’s work, and packing of Low voltage (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:

IS: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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4.3

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

The following frequency of starts shall apply

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

ii) 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)

ii) 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. Qutdoor or semi-indoor
motors shall conform to degree of protection IP: 55 as per IS: 4691and shall be of weather-proof

construction. Outdoor motors shall be installed under a suitable canopy

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

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

Motors shall be designed with cooling fans suitable for both directions of rotation.
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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
IS: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.
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6.0

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

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

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

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

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

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

INSPECTION AND TESTING

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

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

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

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

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT

a) OGA drawing showing the position of terminal boxes, earthing connections etc.
b) Arrangement drawing of terminal boxes.
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.
ii) 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 1), 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 ar rated
voltage and max. permissible voltage.
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SECTION: C
3X660 MW LALITPUR STPP

SPECIFIC TECHNICAL REQUIREMENTS (C&I)
MILL REJECT HANDLING SYSTEM
i

Specific Technical Requirements (C&I):

1.0 Mill Reject Handling System shall be operated from plant DCS through
operator work stations located in central control room. In addition provision of
local operation from local control panel shall also be provided.

20 Bidder to provide one no local control panel for mill reject system of each
Mills and each pyrite hoppers. This local panel will act as interface between
the DCS and the field devices for commands & feedbacks.

3.0 Local Control Panel for Compressors of Mill Reject Handling System shall be
provided with command & feedback interface with plant DCS. In addition
provision of local operation (START/STOP) from local control panel shall also

be provided.

4.0 Bidder to include VMS for HT drives, if any.

5.0 Bidder to include all the instruments (PG, PS, LS, TS, FS etc.) required for
the package along with fittings, accessories and valve manifold.

6.0 The solenoid operated valves/ damper/gates shall have limit switches for
open/ close feedback. Solenoid valve shall be rated either for 220V DC or
24V DC only.

7.0 The junction boxes for termination of instruments /actuator limit switches/

solenoid valve limit switches etc are in bidder's scope.

8.0 230 VAC UPS supply shall be provided by BHEL at a single point. Further
distribution to various instruments shall be in Bidder's scope. Bidder to
include necessary power distribution board in his scope. Any power supply
other than the above, if required by any instrument/device, has to be derived
by the Bidder from the above supply and all necessary hardware for the same
shall be in bidder's scope. Bidder to furnish UPS power requirement along
with the bid.

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

10.0 All field instrument , local panel / cabinet enclosures shall be IP-65

11.0 In case of any contradiction most stringent clause/condition shall prevail.
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SECTION: C

SPECIFIC TECHNICAL REQUIREMENTS (C&l)

MILL REJECT HANDLING SYSTEM

12.0 Drawings/Documents and data to be furnished after award of the

contract:

Control & operational write-up for the system
Recommended control scheme/ logic diagram
Process manuscript for implementation in DCS
List of Drives ( Solenoid valves etc)

110 list

GA drawings of local panel.

Power requirement.

Local control panel and field instruments quality pian.
Local control panel & instruments data sheet.

JB grouping document.

Cable schedule and cable interconnection drawing.
Instrument schedule

Any other document decided during detailed engineering.
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CONTROL VALVES
&

FLOW ELEMENTS
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SECTION: C
3X660 MW LALITPUR STPP

SPECIFIC TECHNICAL REQUIREMENTS (C&l)
MILL REJECT HANDLING SYSTEM

Field Instruments

Pressure Indicators

Direct reading, pipe mounted Pressure gauges of Stainless Steel (epoxy coated), with 6
inch phenolic dial (white dial with black numerals), 316 SS Bourdon tube, AlSI 304
movements and micrometer type adjustable aluminium pointer an accuracy of

+/- 0.5% of span including accessories like siphons for steam services, snubbers for
pump discharge applications and chemical diaphragm for corrosive and oil services and
name plate, etc. Material of accessories shall be SS. IP65 or equivalent degree of
protection for enclosure. Over range protection shall be 50% above maximum
pressure. Armoured capillary of 15 M shall be provided as required.

Pressure Switches

Non indicating type, field mounted Pressure Switches of aluminium casing (epoxy
coated), and 316 SS element and accuracy of +/-1% of span, including
accessories like siphons for steam services, snubbers for pump discharge
applications and chemical diaphragm for corrosive and oil services, name plate &
mounting brackets. Material of accessories shall be SS. Aute reset micro switch
with internal adjustment for set values with 2 SPDT contacts rated for 0.2 A at 220
V DC. IP 65 or equivalent degree of protection for enclosure. Over range protection
50% above maximum pressure. Scale for setting shall be provided.

Pressure Transmitters (SMART)

Micro-processor based indicating type (LCD display), rack mounted with accuracy
of +/-0.075% of span, external zero and span adjustment, self-diagnostics,
temperature sensor for compensation. Power supply 24 V DC; output signal of 4-20
mA DC. IP 65 or equivalent degree of protection. Aluminum housing with epoxy
coating, 316 SS sensing element. Accessories like snubbers for pump discharge
applications and chemical diaphiragm with 15 m PVC covered SS armoured
capillary for corrosive and oil services, three way manifold, name plate etc. Material
for accessories shall be SS. HART protocol output shall be available in each
transmitter.

Differential Pressure Indicators

Direct reading type, pipe mounted, bellows or diaphragm operated differential
pressure indicators; SS housing with (epoxy coated), six (6) inch dial (white dial
with black numerals), with micrometer type pointer, 316 SS pressure element; an
accuracy of +/-0.5% of span including accessories like snubbers for pump
discharge application, chemical diaphragm with 15 m PVC covered SS

armoured capillary for each limb for corrosive and oil services and 5 way manifold &
name plate, mounting brackets, etc. Material of accessories shall be SS. IP 65 or
equivalent degree of protection. Over range protection shall be 50% above
maximum pressure.
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3X660 MW LALITPUR STPP

SPECIFIC TECHNICAL REQUIREMENTS (C&l)
MILL REJECT HANDLING SYSTEM

Differential Pressure Switches

Bellows or diaphragm operated indicating field mounted type; aluminium casing
(epoxy coated); 316 SS pressure element nylon movement; an accuracy of +/-1%
of span within adjustable contact including accessories like snubbers for pump
discharge applications, chemical diaphragm with 15 m capillary for each limb for all
corrosive and oil services and 5 way manifold, name plate & mounting brackets,
etc. Material of accessories shall be SS. Auto reset micro switch with tamper proof
external adjustable set values with 2 SPDT contacts rated for 0.2 A at 220 V DC. IP
65 or equivalent degree of protection over range protection 50% above maximum
pressure. Repeatability shall be +/- 0.5% FSR.

Differential Pressure Transmitters (SMART)

Micro-processor based indicating type (LCD display), rack mounted with accuracy
of +/-0.075% of span, external zero and span adjustment. Self diagnostics,
temperature sensor for compensation. Power supply 24 V DC; output signal of
4-20 mA DC. IP 65 or equivalent degree of protection. Aluminum housing with
epoxy coating, haste alloy sensing element. Accessories like snubbers for pump
discharge applications, chemical diaphragm with 10 m PVC covered SS armoured
capillary for each limb for corrosive and oil services and 5 way manifold & name
plate, etc. Material for accessories shall be SS. Accuracy : +/-0.25% of FSR or
better”. Repeatability : +/-0.05% of FSR or better. Linearity :+/-0.1% of

FSR or better. Hysteresis : +/-0.1% of FSR or better. Remote communication with
field communicator/ control system. HART protocol shall be available in each
transmitter.

Thermometers

Indicating type, field mounted, filled system with SS capillary with SS armour and
six (6) inch dial (white dial with black numerals with micrometer pointer) housed in
aluminium casing (epoxy coated) with an accuracy of +/-1% of span, response time
of 2-4 seconds,auto temperature calibration, linear calibration over the range

and SS bulb with 316 SS thermowell having a process connection of M33 x 2
thread or 150 RF flanged. Material of accessories (name plates, mounting brackets,
etc.) shall be SS. IP 65 or equivalent degree of protection for enclosure.
Thermowell with Hex head bar stock assembly. The thermowell construction shall
meet the ANSI 19.3-1994 (latest) requirements.

Thermowells

Pipe/equipment mounted temperature test wells of 316 SS with a process
connection of M33x2 thread or 150 RF flanged. Accessories like name plate, plug
with chain,etc. shall be provided. Material of accessories shall be SS. Thermowell
shall be hex head of barstock assembly. In case flanged wells are required for any
specific application, the same shall be supplied as required. The

thermowell construction shall meet the ANSI 19.3 (latest) requirements.




SECTION: C
3X660 MW LALITPUR STPP

SPECIFIC TECHNICAL REQUIREMENTS (C&l)
MILL REJECT HANDLING SYSTEM

Temperature Switch

Non-indicating type, field mounted, filled system with ten (10) metre SS capillary
with SS armour housed in Aluminium casing (epoxy coated) with an accuracy of +/-
1% span, auto temperature calibration, linear calibration over the range and SS
bulb with 316 SS thermowell having a process connection of M33x2 thread or 150
RF flanged. The thermowell construction shall meet the ANSI 19.3 (latest)
requirements. Micro switch with reset type with tamper proof externally adjustable
set values with 2 SPDT contacts rated for 0.2 A, 220V DC. IP 65 or equivalent
degree of protection for enclosure.Thermowell with hex head bar stock assembly.
Material of accessories (name plates, mounting brackets, etc.) shall be SS.

Scale shall be provided for setting. Repeatability shall be +/- 0.5% of full scale.
Wherever the ambient temperature shall approximate or exceed the switch set
point, temperature switches designed for cross ambient operation shall be used.

Thermocouple Assembly

Duplex , K - Type with accuracy of +/-0.5% of span, response time of 2 to 6 sec,
Spring loaded mineral insulated thermocouple assembly with 316 SS thermowell
housed aluminium casing (epoxy coated) having a process connection of M33 x 2
thread or 150 RF flanged. Material of accessories (hname plate, etc.) shall be

SS. IP 65 or equivalent degree of protection for enclosure. Thermowell with hex
head (with screwed cover & SS chain) bar stock assembly with ungrounded
junction. For metal temperature measurement, thermocouple pads weldable to M.S
pipes shall be provided with 15 m thermocouple extension wires. Element size shall
be 18 AWG. Insulation resistance at 540 Deg C shall not be less than 5 M ohms.
Temperature devices provided with thermowells shall be calibrated with the
associated thermowell as an assembly. The thermowell construction shall meet the
ANSI 19.3 (latest) requirements. All pent house thermocouples shall be supplied
with 15mits flexible extension length. All bed thermocouples shall have solid
tungsten carbide or SS440 protecting sheath. Both elements of the thermocouple
shall be wired to JB.

Resistance Temperature Detectors (RTD)

Duplex type, PT - 100, with accuracy of +/-0.5% of span, response time 1-2 secs;
Spring loaded mineral insulated three (3) wire RTD assembly with 316 SS Thermowell
housed in aluminium casing (epoxy coated) having a process connection of M33 x 2
thread or 150 RF flanged. IP 65 or equivalent degree of protection for enclosure.
Material of accessories (name plate, etc.) shall be SS. Thermowell with hex head with
screwed cover & SS chain, barstock assembly. Element lead size shall be 18 AWG.
The insulation resistance at 540 Deg C shall not be less than 5M ohms. Repeatability
over full range shall be better than 0.02%. RTDs shall be ungrounded. RTD shall be
supplied as an assembly complete with thermowells meeting ANSI 19.3 (latest)
requirements. Both the elements of the RTD shall be wired to JB.

LY
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3X660 MW LALITPUR STPP

SPECIFIC TECHNICAL REQUIREMENTS (C&l)
MILL REJECT HANDLING SYSTEM

SMART Temperature Transmitters

Non-Indicating type, field mounted temperature transmitters with an accuracy of
+/-0.075%, ref. junction compensation, span/zero adjustment, burn out protection
upscale, input/output isolation, circuit ungrounded, ambient temperature error
0.1%/10 Degree C to provide linear output of 4-20 mA DC (2 wire system). NEMA 4
or equivalent degree of protection for enclosure. Material of accessories (name
plate, mounting brackets, etc.) shall be SS. Power supply : 24 V DC. Housing shall
be aluminium alloy. Stability : +/-0.25% of FSR for 6 months.

Level Gauges

Tubular type level gauges for low pressure upto 7 kg /sq.cm & reflex type for high
pressure water & steam services & vacuum services with automatic ball check
valves, illuminator (240 AC), pyrex/borosilicate glass, mica shield, brass guard rods
& brass holders. Material of accessories (name plate, etc.) shall be SS. Tubular
glass OD shall be 5/8”. Vent & drain valves shall be provided. Connection shall be
screwed or flanged (ANSI class 150 RF). Enclosure shall be IP 65.

Level Switches

External cage magnetic float operated level switches for tanks and vessels and top
mounted level switches for sumps and underground tanks. The top mounted level
switches shall be supplied with still tubes to suit the requirement. Micro switch with
2 SPDT contacts rated for 0.2 A, 220 V DC. Material of float & float chord shall be
316 SS & cage material shall be fabricated steel and the material of accessories
shall be SS. IP 65 or equivalent degree of protection for enclosure. Accessories like
name plate, drain valve for external case type level switches, mating flange,
gaskets (asbestos),fasteners,bolts & nuts, etc. shall be supplied. Conductivity type
electronic Probe type level switches shall be supplied for Drain pots and for sump
level. The required pressure vessel assembly for mounting probes are included in
the scope.

LEVEL SWITCH (RF TYPE)

Housing for probe head Cast Aluminium
Enclosure protection for probe head IP66

Material of probe SS316

Housing of electronic controller Cast Aluminium
Enclosure protection for electronic controlier IP 66

No/ type of contact 2nos SPDT

Contact rating 60V DC, 6 VA or more
Supply voltage for Electronic controller 230 VAC

Displacement type Level Transmitter

Displacement type level transmitters of float length of 14 inches or 32 inches with
an accuracy of +/-0.5% of span, 4-20 mA DC output (2 wire system), +24 V DC
supply, isolated and ungrounded electrical circuits, zero adjustment (100% of
sensing element) for control application and measurement purposes for all services
of condensate and drains, particularly where two phases of steam and water are

5L
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SPECIFIC TECHNICAL REQUIREMENTS (C&I)
MILL REJECT HANDLING SYSTEM

present. IP 65 or equivalent degree of protection for enclosure. Displacer / float
material of 316SS. The material of accessories shall be SS.

Guided Wave Radar Type Level Transmitter

Guided wave radar type level transmitters shall be provided for level
measurements of the vessel under vacuum or low pressure applications.

Type
Principle

Probe Type & Material

Signal o/p

Display Integral
Power supply 24 VDC

Accuracy 5mm

Electromagnetic compatibility
and Amdt

Mounting

Guided wave Radar
TDR (Time domain reflectometry)

Coaxial, SS316/316L. If required
probe shall be suitable for overfill
prevention.

4-20mA with HART signal
suitable for overfill prevention

Shall meet EN 61326-1 (1997)
class A _equipment/EN
& EN

50081-2
5008 1-2 & EN 50082-2

External cage mounting

The transmitters shall be provided with IP-65 protection class
with durable corrosion resistant coating.

The transmitters shall be able to provide d_lgltal S|gnals super

imposed on 4-20 mA signal as per HAR

protocol.
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SPECIFIC TECHNICAL REQUIREMENTS (C&l)
MILL REJECT HANDLING SYSTEM

Ultrasonic Type Level Transmitter

Sl no. Features Essential/Minimum requirement
1. Type of transmitter Non contact Microprocessor based
2 wire type
HART protocol compatible Ultrasonic
transmitter
2. Output signal Galvanically isolated 4-20 mA DC

(Analog) along with superimposed

digital signal ( based on HART protocol)

3. Sensor accuracy +/- 0.5 % of calibrated span
4. Sensor repeatability 3 mm or better
5. Power supply 24V DC +/- 10%

6. Temperature compensation To be provided within transducer

7. Configuration Sensor unit and Electronic units are to
be separate. It shall be possible to
mount the Electronic unit at a remote
accessible location from the transducer.
All cables and weather proof fitting to
interconnect transducer to electronic
unit shall be provided by Bidder.

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

9. Calibration Through HART communicator

10. Zero & span adjustment Continuous, tamper proof, remote as
well as manual adjustability from
instrument. It shall be possible to
calibrate the instrument without
any level in the tank/ sump etc.

11. Sensor material Corrosion resistant material to suit
individual application requirement

12. False signal tolerance Transmitter shall be capable of ignoring
false echoes from internal tank/ sumps
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SPECIFIC TECHNICAL REQUIREMENTS (C&l)
MILL REJECT HANDLING SYSTEM
13. obstructions such as pipes, heating coils or

agitators blades. Also transmitter shall
be adjustable damping circuitry

14. Range Range of transmitter shall be capable
of covering the complete level span of
tank taking care of blocking distance,
frequency attenuation due to surface,
obstruction, vapors etc

15. Display Minimum 4 character display with
integral keypad, access protected by
user code

16. Diagnostics Loss of echo alarm etc

17. Load impedance 500 ohms minimum

18. Electrical connection Plug & socket

19. Accessories All weather canopy for protection from

direct sunlight and rain

All mounting hardware and accessories required for erection and commissioning .
Mounting material shall be SS316

Flow Glasses

Online flow glasses for pipe size up to 6" with a rotary wheel (not a flapper type)
suitable for installation on vertical or horizontal pipe lines, material Pyrex tempered
glass. Body material shall be carbon steel, rotor & wetted parts shall be bronze. The
material of accessories shall be SS. IP 65 or equivalent degree of protection for
enclosure. Upto 50 Nb size, connection shall be screwed & above 50 mm Nb size it
shall be flanged - ANSI, 150 RF. Accessories like name plate, mating flanges with
gaskets (neoprene), bolts & nuts, etc. shall be supplied.

Flow Switches

Indicating, Differential pressure, flapper type on line flow switches for line sizes up
to 80 mm with an accuracy of +/-0.5% of span and dial size of min. 50 mm having
316 SS flapper/SS 316 bellows housed in die cast aluminium. Micro switch with
adjustable range with 2 SPDT contacts rated for 0.2 A, 220 V DC. IP 65 or
equivalent degree of protection for enclosure. The material of accessories shall be
SS. Repeatability shall be +/-0.5% of span.Over range protection shall be 50%
above maximum flow. Setting shall be tamper proof external adjustment & scale
shall be provided for setting. Range spring & orifice plate shall be SS 316 for DP
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SPECIFIC TECHNICAL REQUIREMENTS (C&l)
MILL REJECT HANDLING SYSTEM

type. NPT for sizes below 2" & for sizes above 2" ANSI 150 RF shall be provided.
Accessories like name plate, mating flanges with gaskets, bolts & nuts, pipe
assembly with orifice plate, etc. 5 way mani-fold, pipe, fittings (DP type), etc. shall
be supplied.

Flow Elements

316 SS flow nozzles for all steam and feed water services with D and D/2 pressure
tappings; 316SS flow orifice plate assembly for all water services with flange tap
connections; Beta ratio of 0.5 & 0.7. Element material of SS 316. The material of
accessories shall be SS. Refer to Table-5 for provision of flow elements. All the flow
elements shall have 3 pairs of differential pressure tappings complete with root
valves. Orifice plate shall not be less than 3 mm thick for nominal pipe diameter
upto 300 mm & not less than 6 mm thick for pipe diameter > 300 mm. The flow
elements shall be supplied as assemblies with High/low pressure tappings, root
valves as required. Performance Guarantee flow elements shall be provided
separately. Butt welded edges shall be prepared as per ANSI 16.25 & flanged
connections shall be as per ANSI 16.5 standards. Orifice assembly complete with
nipples & valves to be supplied by Bidder shall be one metre long with ANSI class
150 RF SS flanges at the ends including gaskets, bolts & nuts. Isolating

valves shall have SW end connection. Accessories like name plate, gaskets, bolts
& nuts, reservoirs (condensing chambers), 6 nos. shut off valves per asserrbly,
nipple, welding adapters, etc. shall be supplied.

Junction Boxes (JB)

All JBs shall be Galvanised, Die cast Aluminium. Wall/column mounted junction
boxes having 32 (2x16) terminals and cable entry only at the bottom and sealed
with fire proof compound; Screwed terminal type; IP 65 or equivalent degree of
protection for enclosure. Separate terminal blocks shall be used for analog and
digital signal and also for signals with different voltages. Removable gland plate
shall be supplied. JB shall have single iockable door with gasket, able to open side
ways, with common keys. Painting inside shall be glossy white & outside - IS-5
shade 631. Shield bus for screw connection shall be provided. Terminal size shall
be suitable for 0.5 sq.mm to 2.5 sq.mm wire. Terminal blocks shall be vertical. JB
shall have provision to add 10% additional terminals. Accessories like metal tag
(SS), clamps, fixtures, bolts (SS), nuts (SS), gaskets (neoprene), lock & key, fire
proof compound for sealing, etc. shall be supplied. The grouping of instruments in
JBs is subject to Purchaser’s approval. All the field Junction boxes shall have single
doors and provision for locking. The doors shall not have screwed type of locking,
but turnable hinge based. The JBs are subject to approval prior to manufacturing All
JBs shall be provided with individual canopies to avoid ingress of water. All the TBs
used shall be 6.6polymide to withstand corrosion and the metallic portion shall be
coated against rust / corrosion.All should be of bottom cable entry type.
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Local Control Box

All LCBs shall be galvanized. Column mounted type; suitable for outdoor location,
IP-65 enclosure; made of cold rolled steel with sheet material with thickness of
3mm; bottom cable entry; fluorescent lighting; with 12nos relays, mounted inside;
110V, 1ph control supply, SPDT contacts of relays wired to the terminals; 2 spare
relays to be mounted and wired. LCBs shall be provided for all sump pumps. All the
field LCBs shall have double doors and provision for locking. The doors shall not
have screwed type of locking, but turnable hinge based. The LCBs are subject to
approval prior to manufacturing All LCBs shall be provided with individual canopies
to avoid ingress of water. All the TBs used shall be 6.6polymide to withstand
corrosion and the metallic portion shall be coated against rust / corrosion. In each
LCB, suitable AC/DC Voltmeter shall be provided to check the Field Interrogation
voltage.

Local Panels

All the local panels shall be galvanised. Indoor/Outdoor located, free standing
vertical type local panels with 3 mm thick sheet material of cold rolled steel; anti-
vibration pads of 15 mm thick; fluorescent lighting; Double doors with neoprene
gaskets at every 1.5 m; blower & louvers in each section with brass mesh; fire proof
compound (50 mm thick) for sealing cable entry (bottom); fire detector for each
section; space heater with thermostatic control for each section (strip type). IP 65
degree of protection for enclosure. Removable cover plates with locking facility shall
be provided along the bottom of the front desk continuously to facilitate
maintenance work. The length of each cover plate shall not exceed 1 m.
Fluorescent lamp of 40 W shall be provided from one end of the panel to the other
end at continuous length and shall be operated by the door switches as well as by
manual switches. Name plates shall be provided for all instruments/inserts with
Tag. No. & short description of service engraved. These shall be phenolic
overlays(1.6 mm thick), black background with white lettering & shall be fixed to the
panel by stainless steel screws (counter sunk). Each section of the panels shall be
provided with one each 3 pin receptacles for 240V AC, 1P, 50 ¢/s & 110 V AC, 1P,
50 c/s. Panel shall be delivered totally wired. All instruments, inserts and
annunciation

windows shall be mounted & wiring connections at these hardwares shall be
terminated at site by Bidder. Quantity shall be as required. All the Terminal Blocks
shall be rust proof and corrosive resistant for outdoor mounted panels. Terminal
Blocks housing material shall be 6.6 polyamide and metallic portion shall be coated
against rust/corrosion.
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Vibration Monitoring System

Vibration pickup with sensitivity of minimum 15 mv/mm/ second, degree of
protection IP65. Vibration pickups shall be provided for X or Y directions; velocity
pickup for low speed; accelero-meter pickup for high speed. Microprocessor based
control room mounted vibration monitoring system shall be provided. The vibration
system shall provide isolated one (1) 4-20 mA DC output and 2 nos. SPDT alarm
contacts for high and v.high conditions. In addition, the vibration system shali
provide raw signals from the transducers to carryout all signal analysis in Vibration
Analysis system for analysing & diagnosis of machine faults.

Control Valves

Multistage, anticavitation, Balanced, modulating, globe type, cage guided, single
ported, diaphragm type of actuator with hand wheel, SMART Pneumatic positioner,
air filter regulator, air lock device, solenoid valve and limit switches and position
transmitters completely tubed with junction box. Pneumatic Positioner shall be
suitable for accepting 4-20mADC signal. Pneumatic (copper) tubing complete with
accessories, fittings, Positioners shall be provided with input/output/bypass gauges.
Local position indicator & LVDT type position transmitter with 2 wire, 4-20mA DC
output. All limit switches/position transmitters, E/P converter signals etc., shall be
wired out to external block of actuator and respective junction boxes. Control valves
shall be sized to have an operiing of 15% at minimum flow condition and 85% at
maximum flow condition. Noise level shall not exceed 85 dB at a distance of about
1.5 M from the valve. In case of predicted noise level above 85dBA, suitable low
noise trim shall be provided. Noise reduction shall achieved through an inherent
Trim design and not through external means. Leakage class for double seated
valve shall not exceed 0.05%, and single seated valve shall not exceed 0.01%.
Either extended type bonnet or cooling fin type bonnet shall be provided for service
above 200 Degree C and for other service the bonnet type shall be standard. The
end connections shall be socket welded for sizes below 50 NB and butt welded for
sizes 50 NB and above. Flanged corinection shall be provided for DM water
services, with suitable rubber lined interfaces. Water seal shall be provided for
valves that could be subjected to below atmospheric conditions. Generally stem
and guide material (trim) shall be SS 316 stellited, and plug and seat material shall
be 17-4 PH S8, except for specific applications like DM water, HP bypass services.
Refer to Table-6

for selection of control valve body material and actuator type. The noise abatement
shall be obtained by valve body and trim design and not by use of silencer. The
trims supplied shall be suitable for quick changing. Actuator housing shall be of
pressed steel construction. Trim exit velocity shall not exceed 30 m /sec for critical
control valves.The normal flow shall not be more than 62.5% of the CV for 100%
valve opening. The action of valves on failure of operating media shall be
determined by the process requirements with regard to safe operation and
emergency shut down requirements In Vibration prone areas, positioners shall be
located away from the control valve/damper and location shall be approved by
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PURCHASER/ENGINEER. Position transmitter shall be non-contact type. The
control valve design shall be suitable for the required fail-safe conditions,of
process/equipment.The valves shall be supplied and commissioned as per the fail

safe philosophy required for the process. Wherever the required turndown is not
possible with a standard single valve, specially designed trims shall be customised
and used. Pressure regulators upstream of control valves would not be envisaged.
All final Control elements (Control valves & control dampers) shall be with
pneumatic or electric actuators. All actuators would be sized so that the final control
elements operate properly even when the upstream pressure exceeds 110% of
maximum value. Pneumatic actuators would be provided with air failure lock and
remote release, limit switches, adjustable minimum and maximum stops, load
position indicators, positioners, non-contact type electronic position transmitters and

solenoid valves in accordance with the system requirements Control valve sizing
shall be accompanied with data sheets. Following tests shall be carried out for
Control valves.

a) 100% radiography tests

b) Magnetic Particle Inspection.

¢) Hydrostatic test.

d) CV test etc.

Specifications of SMART Positioners of Control Valves.

Positioner shall be microprocessor based with digital communication by means of
HART protocol. Positioner has to be 2-wire, 4-20 mA loop powered by the control
system and capable of split ranging operation. The SMART positioner shall be
suitable for both single acting and double acting actuators. The SMART positioner
shall be fully modular in construction with Encapsulated printed wiring board and
pressure gauges inside the positioner cover to protect from transit/site damage.
SMART positioner shall preferably be of the same make as the Control Valve, to
ensure repeatability in Calibration, serviceability and proper maintenance of the
Control System. SMART positioner shall be a Double stage positoner. The first
stage of the positioner shall be typically a flapper-nozzle that serves as a high-gain
pre-amplifier. This sensitivity shall be maintained over a wide range of dynamic
conditions. Second stage shall be a power amplifier that provides power to drive the
actuator. Preferably thisshall be a pneumatic relay. Spool Driven type SMART
positioners arenot preferred due to Higher Dead Band and Poor responsiveness.
The SMART positioner shall have pressure sensors to measure the

pneumatic outputs to the actuator. The control algorithm for the positioner shall use
feedback signal from the motion of the pneumatic relay beam instead of pressure
feedback to minimize pneumatic related effects and for stable and smooth response
of the conirol valve. The SMART positioner shall have user adjustable tuning sets
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to identify the optimum tuning for the total valve assembly. SMART Positioner with

HART Communication facility shall communicate all the valve diagnostics to DCS.

The Vibration effect when unmounted and mounted on actuator shall be :

e Less than 1.0% of output span per SAMA PMC31.1 section 5.3, Cond.3

* No significance resonance when tested per SAMA PMC31.1 Section 5.3, Cond. 3.
The electrical housing shall be designed to meet NEMA 4X, IEC 60529 1P66.

Terminal Block. (TB):

Cage clamp type, 1100 V AC grade, vertically mounted, size of 0.5 sq.mm to 1.5
sg.mm for instrument wires and 1.5 sq.mm to 2.5 sq.mm for control wires.
Clearance between TBs shall be 150 mm and between TB and bottom plate shall
be 250 mm, flame resistant, non-hygroscopic, decarbonised. Insulation between
adjacent terminals or between terminals & frame work shall be 2 KV RMS for 1
minute . Power supply and signal TB shall be separate. Signals shall be grouped in
TBs in the same order as that in field junction box so as to provide neat cable layout
and wiring. High voltage and low voltage signals shall be provided on separate TBs,
which are mounted separately. TBs housing material shall be 6.6 polyamide and
metallic portion shall be coated against corrosion. There shall be no double decker
terminals.

Termination Details

Maximum of 2 wires shall be terminated per terminal. Wiring raceways, strapes
shall be flame retardant. All wiring shall be ferruled.(printed Partex type ferrule shall
be used)Wires carrying power and signal wires shall be routed in separate
raceways. Accessories like MCB, cable support fuses, etc. shall be supplied.

Cable entries shall be cemented with fire proof compound.

Air Filter Regulator (AFR)

Constant bleed type AFR with an accuracy of +/-0.1%, inlet pressure range of 5-8
kg /sg.cm and suitable spring ranges (AFR) for use with positioners in control
valves, control damper, E/P convertors and shut off valves, transmitter purging lines
etc; Filtering particles above five microns having phosphor bronze filter element.
Material of accessories shall be SS. Built in blow down valve shall be provided.
AFR shall have automatic drain feature. All accessories shall be supplied. Degree
of protection shall be IP65.

Position Transmitters

24VDC operated Non contact LVDT type with 4-20 mA DC 2 wire system with an
accuracy of £1%; range adjustment and zero adjustment to be provided; IP65
degree of protection for casing. The output shall be linear. All accessories shall be
SS.
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Solenoid Valves

Direct operated solenoid valves, pilot operated for higher sizes with shut of class
(leakage) VI, body material of bronze, plunger material of 316 SS rated for
continuous duty. IP 65 class for enclosure. Insulation class of 'F’ for the solenoid.
Body ratings shall suit the pressure and temperature conditions. Solenoid valve
shall be rated either for 220V DC or 24 V DC only.

ERECTION HARDWARE/INSTRUMENT PIPING

All junction boxes, transmitter racks, cubicles, enclosures, local panels,
marshalling panels, pneumatic and process hook up hardware’s and other
erection materials and accessories including 1&C Earthing system (separate
electronic and frame earth) including cables etc. as required are included in
Bidder’s scope.

Impulse pipes, fittings-and air supply and signal piping/tubing shall be supplied
for all the instruments under the scope of this specification. The selection criteria
for size, material & rating depending upon service conditions is detailed in
TABLE-1 of this specification.
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TATA CONSULTING ENGINEERS LIMITED | VOLUME-V
SPEC NO - 3 X 660 MW Super Critical TPP at Lalitpur, Uttar $§BCI'E°1N-
- - Pradesh ~
TCE.6071A-C-500-001 SHEET 1 of 7
L] .
SIZE, MATERIAL & RATING FOR IMPULSE PIPES / '|P
‘ SL.NC. DESCRIPTION DRAWING REFERENCE QUANTITY IN REMARKS
METERS
1 TUBING FOR PRESSURE, DIFFERENTIAL As Required SEE NOTE-1
PRESSURE, LEVEL AND FLOW
TRANSMITTERS
TUBING SPECIFIED IS FOR
TUBING INSIDE THE TRANSMITTER RACK,
AFTER THE BULK HEAD. FROM THE
PROCESS TAP POINT UPTO THE
TRANSMITTER RACKS, THE
CORRESPONDING PIPES SPECIFIED
SHALL BE CONSIDERED, As Required
2 PIPING FOR PRESSURE, DIFFERENTIAL SEE NOTE 1&7
PRESSURE & LEVEL INDICATORS
AND LOCAL INSTRUMENTS As Required
3 TUBING FOR ANALYTICAL INST. SEE NOTE 588
SAMPLE LINES, As Required
4 VALVES, FITTINGS AND As Required
OTHER HARDWARES
5 STAINLESS STEEL TUBING FOR As Required SEE NOTE-6
INSTRUMENT AIR SUPPLY/
SIGNAL AIR LINES
5] INSTRUMENT AIR IN THE As Required
RACK FOR PURGE ETC.
7 SEAL POTS As Required
8 CONDENSATE POTS FOR STEAM SERVICE As Required
1. BIDDER SHALL SUPPLY IMPULSE PIPING/TUBING AS REQUIRED INCLUBDING VALVES,
FITTINGS AND OTHER HARDWARE REQUIRED TO MAKE THE INSTALLATION COMPLETE
BIDDERS SHALL PAINT THE IMPULSE PIPES / TUBES WITH BLUE COLOUR FOR WATER APPLICATIONS AND
GREY COLOUR FOR AIR APPLICATIONS.
2. FORIMPULSE PIPES / TUBES AND FITTINGS, |IBR CERTIFICATE SHALL BE OBTAINED AND ISOMETRIC
DRAWINGS SHALL BE FURNISHED BY VENDOR
3.  ANY FITTINGS OTHER THAN SPECIFIED BUT REQUIRED TO COMPLETE THE INSTALLATION SHALL ALSO
BE INCLUDED. VENDOR IS NOT RELIEVED OF THIS RESPONSIBILITY.
@ 4. BIDDER TO SUBMIT LIST OF INSTALLATIONS AND COMMISSIONS FOR THE MAKE AND TYPE OF
I"_" IMPULSE PIPES/TUBES & FITTINGS OFFERED & USER’S CERTIFICATE.
2 5. BIDDER SHALL PROVIDE THERMAL INSULATION FOR SAMPLING PIPES FOR THE PURPOSE OF PERSONNEL
PROTECTION SQ THAT THE TEMP. OUTSIDE THE INSULATION IS < 60°C. THIS SHALL BE LIGHTLY BONDED
MINERAL WOOL.
6. TUBING SHALL BE COMPLETE WiTH UNION CONNECTIONS AND END FITTINGS AT SUPPLY ENDS AND
RECEIVING ENDS. AEL FITTINGS SHALL BE STAINLESS STEEL COMPRESSION TYPE FITTINGS.
7. ALL LOCAL PRESSURE INDICATORS & SWITCHES SHALL BE INSTALLED AT A CONVENIENT LOCATION
ON THE NEAREST FLOOR.
8. BIDDER SHALL PROVIDE CHILLED WATER LINE WITH INSULATION FROM THE CHILLED WATER
HEADER FOR SAMPLE CONDITIONING REQUIREMENTS
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TATA CONSULTING ENGINEERS LIMITED | VOLUME-V
SPEC NO : 3 X 660 MW Super Critical TPP at Lalitpur, Uttar ?E;-_lc:w
y . Pradesh ]
TCE.6071A-C-500-001 SHEET 5 of 7
rl
SIZE, MATERIAL & RATING FOR IMPULSE PIPES / '|'
MI‘“ hindusthan f. TUBES & FITTINGS TATA
NOTES:
1.0 IMPULSE PIPE THICKNESS SHALL BE SELECTED AS PER ANSI B

2.0

IMPULSE LINE/TUBE FITTINGS & ACCESSORIES

1.0

2.0

3.0

3.1

3.2

4.0

4.1

36.10 BASED ON THE SCHEDULE INDICATED AGAINST EACH
SERVICE.

* - There Are 4 Samples; Minimum 150mts Tube (}%") To Be Considered
For Each Sample.

WHEREVER IMPULSE TUBES ARE PROVIDED, ALL THE FITTINGS
REQUIRED FOR THESE SHALL BE SS 316.

NIPPLE SHALL BE PROVIDED FOR ROOT VALVE SIZE MORE THAN
Y2 INCH AND THENIPPLE SIZE SHALL BE SAME AS THE ROOT
VALVE SIZE. REDUCER/ADAPTER SHALLBE PROVIDED TO SUIT
INSTRUMENT CONNECTION, WHERE NIPPLE, ROOT VALVE SIZEIS
MORE THAN %2 INCH.

BULK HEAD FITTING SOCKET WELDED TYPE TO BE PROVIDED AT
INSTRUMENT RACK/ENCLOSURE.

FITTINGS :

ALL FITTINGS EXCEPT THE LAST FITTING CONNECTING TO THE
INSTRUMENT SHALL BE SOCKET WELDED. THE SIZE OF THE
FITTINGS SHALL BE SAME AS THE IMPULSE LINE SIZE.

THE FITTING CONNECTING TO THE INSTRUMENT SHALL HAVE A
SIZE AND THREAD TO SUIT THE INSTRUMENT CONNECTION

DRAIN:

DRAIN SHALL BE PROVIDED FOR ALL WATER/STEAM AND NON-
INFLAMMABLE/NON-CORROSIVE FLUIDS ONLY.
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SECTION:

3 X 660 MW Super Critical TPP at Lalitpur, Uttar
TABLE-1

TATA CONSULTING ENGINEERS LIMITED | VOLUME-V

SHEET 6 of 7

=

SIZE, MATERIAL & RATING FOR IMPULSE PIPES / 'l'
baja) hindusthan ind. TUBES & FITTINGS TATA

5.0

5.1

5.2

53

6.0

6.1

6.2

6.3

7.0

7.1

7.2

8.0

8.1

9.0

DRAIN VALVE

TWO NUMBERS OF GLOBE DRAIN VALVES SHALL BE FOR
PROCESS CONDITIONS OF 425°C OR 62 BAR AND HIGHER.

ONE NUMBER GLOBE DRAIN VALVE SHALL BE PROVIDED FOR
PROCESS CONDITIONS OF LESS THAN 425°C AND 62 BAR.

THE VALVE SIZE SHALL BE SAME AS IMPULSE PIPING/TUBING SIZE

FUNNEL WITH DRAIN HEADER:

THIS SHALL BE PROVIDED IN THE RACKS FOR BLOWING/DRAINING
OUT THE PROCESSFLUID IN THE IMPULSE TUBINGS.

THE SIZE OF THE DRAIN HEADER SHALL BE 1”.

WHEN INSTRUMENTS ARE MOUNTED LOCAL TO THE TAPPING
POINT AND ARE NOTMOUNTED IN THE RACK, OR PANEL OR
ENCLOSURE. THE DRAINS SHALL BE CONNECTED TO THE
NEAREST FLOOR LEVEL OR PLANT DRAIN.

INSTRUMENT:

TYPE OF THE VALVE SHALL BE NEEDLE VALVE WITH BUILT IN
DRAIN VALVE.

SIZING OF THE VALVE SHALL BE 4"

RIGHT/LEFT THREADED FITTINGS :

THIS SHALL BE PROVIDED FOR INSTALLATION/REMOVAL OF
INSTRUMENTS WITHOUT DISTURBING THE TUBING/PIPING.

A SUITABLE ADAPTER SHALL BE PROVIDED TO INSTALL THE
INSTRUMENTS ON 2" RIGHT-LEFT THREADED FITTING

ISSUE
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SPEC NO - 3 X 660 MW Super Critical TPP at Lalitpur, Uttar ?Egzg‘“
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SIZE, MATERIAL & RATING FOR IMPULSE PIPES / L | 4
b Dindustban . TUBES & FITTINGS TATA

10.0 A %" VENT LINE WITH A 2" ISOLATION VALVE SHALL BE PROVIDED
IN THEINSTRUMENT RACK FOR AIR AND COMPRESIBLE FLUIDS OR
OTHERWISE IF THE INSTALLATION CALL FOR EG., FOR LIQUID
SERVICE WHERE THE TRANSMITTER ISLOCATED AT A HIGHER
ELEVATION THAN THE TAPPING POINT.

11.0 FOR AIR/FLUE GAS MEASUREMENT A DRAIN POT WITH PLUG
SHALL BEPROVIDED IN PLACE OF DRAIN VALVES.

12.0 PURGING SYSTEM

12.1 THIS SHALL BE PROVIDED FOR FLUE GAS MEASUREMENTS

12.2 INSTRUMENT AIR CONNECTION SHALL BE PROVIDED AT EACH
INSTRUMENT FOR AIR & FLUE GAS SERVICE FOR CONTINUOUS
PURGING.

12.3 ONE AIR FILTER REGULATOR, PURGE ROTAMETER AND A
BLOW DOWN DEVICE PER INSTRUMENT SHALL BE PROVIDED
IN THE TRANSMITTER RACK.

12.4 THE PURGE LINE SHALL BE CONNECTED TO EACH
INSTRUMENT THROUGH A 4" ISOLATING VALVE.

13.0 THE FOLLOWING MINIMUM TESTS SHALL BE CONDUCTED FOR
IMPULSE TUBES AND FITTINGS

a) HYDROSTATIC PRESSURE TEST

b) HELIUM LEAK TEST FOR THE ASSEMBL.Y.

¢) TENSILE PULL TEST

d)} STEAM CYCLE / THERMAL SHOCK TEST
ETC., ALL OTHER STANDARD TESTS AS REQUIRED BY
PURCHASER.

ISSUE
RO
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TECHNICAL SPECIFICATION FOR VOLUVME 1I-B
¥)///{#|| MILL REJECT HANDLING SYSTEM SECTION C
3 X 660 MW Super Critical TPP at LALITPUR, Uttar | REV. NO. 00 | DATE: 07/08/2012
Pradesh Page

MILL REJECT HANDLING SYSTEM
DATA SHEET-A

SYSTEM TECHNICAL DATA SHEET

1. Type of mill reject system : Pneumatic Pressure Conveying
2. Capacity of pneumatic system : As per Annexure A
3. Nos. of Transport air compressors : 3 x100% (2W+1S) compressors non lubricated

reciprocating compressor

4, Capacity of mill reject silo : 55 T each i.e. 16 Hours storage capacity with all
mills in a bay with worst coal at 100% BMCR
5. Dust loading condition of outlet air : 50 mg/NM?
6. Max. size of rejects to be handled : Up-to 50 mm (5% of total reject) rest 25 mm & below
7. No. of denseveyor envisaged : One no per mill
8. Material of construction :
a) Denseveyor : Mild steel 1S-2062 Gr B
b) Dome valve/lnlet valve : As per Specification.
9. Quantity of material to be conveyed per
hour by each densenveyor : As per Annexure A
10. Capacity of denseveyor envisaged : To suit the conveying rate with 85% filling
11. Material to be conveyed : Coal mill reject (Temp. up to 200 degree C)
12. Density of material : 1600 kg/M? for volumetric calculation

2400 Kg/M? for civil/structural design

13. Any cooling envisaged for dome valve : Bidder to decide.

14. Pipe size : To suit the conveying rate.

15. Air supply pressure available : Bidder to decide.

16 Inlet/ Outlet Valves of the mill reject : Pneumatically cylinder operated knife edge
discharge hopper (pyrite hopper) gate valve at mill oulet-200 Nb

17. Material of pipeline and its thickness : MS as per IS: 1239 heavy grade

18. Sizing Grids for hopper : Yes

19 Emergency Discharge Chute & oversize Emergency Discharge Pneumatic optd KGV
Reject removal chute Oversize with Pneumatic optd KGV with

Limit switch)
20 Bends/ Fittings/ Laterals : Alloy Cl to 400 BHN

BHEL - PS - PPEl: NOIDA, SECTOR-16A, U.P. - 201301
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FETEGT )| TITLE: BHEL DOCUMENTS NO.: PE-TS-375-160-A001
TECHNICAL SPECIFICATION FOR VOLUME II-B
¥/!//[{#|| MILL REJECT HANDLING SYSTEM SECTION G
3 X 660 MW Super Critical TPP at LALITPUR, Uttar | REV. NO. 00 | DATE: 07/08/2012
Pradesh Page
Type of joint in pipeline : Flanged.
Explosion vent for pyrite hopper : Yes

Pneumatic/ local control panel

Yes with DOP of IP 55

BHEL - PS - PPEIL: NOIDA, SECTOR-16A, U.P. -201301
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Wm TITLE: BHEL DOCUMENTS NO.: PE-TS-375-160-A001
TECHNICAL SPECIFICATION FOR VOLUME II-B
Y!///{#|| WILL REJECT HANDLING SYSTEM SECTION G
3 X 660 MW Super Critical TPP at LALITPUR, Uttar | REV. NO. 00 | DATE: 07/08/2012
Pradesh Page
PYRITE HOPPER
DATA SHEET -A
UNIT DATA/PARTICULARS

S.NO. DESCRIPTION

1.0

2.0

3.0

4.0

5.1

5.2

5.3

5.4

5.5

5.6

5.6

Number required
Material Handled

Number of outlet

One (1) for each mill
Coal Mill rejects

Three (3)

MATERIAL OF CONSTRUCTION AND THICKNESS HAVE: -

Pyrite hopper Plates mm

Density of rejects Metric Tonnes/m3 ----

Inlet valve to pyrite hopper -

Valves at

¢ Maintenance valve
e OQOver size chute
¢ Emergency chute

Min. instruments required -

Explosion vent

Water Spraying arrangement
with Solenoid Valve —

10 mm thick. MS as per IS: 2062
Gr. A/B (Min) with sizing grid

1.6 for Volume Calculation
2.4 for Structural Load calculation

Pneumatically operated KGV with expansion
joint

Manual operated KGV
Pneumatic operated KGV
Pneumatic operated KGV

Two nos. of level switches
(High /High-High)
One (1) no of temperature switch

Rupture Disc type, one no per
Hopper.

Yes (Manual isolation & bypass valve also to
be provided)

‘BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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TITLE: BHEL DOCUMENTS NO.: PE-TS-375-160-A001
TECHNICAL SPECIFICATION FOR VOLUME |I-B
MILL REJECT HANDLING SYSTEM SECTION -C
3 X 660 MW Super Critical TPP at LALITPUR, Uttar | REV. NO. 00 | DATE: 07/08/2012
Pradesh Page

TRANSPORTER VESSEL AND ACCESSORIES
DATA SHEET -A

DESCRIPTION
No. of transporter vessel envisaged
Material of construction
a) Transporter vessel

b) Dome Valve/ Inlet Valve

Quantity of material to be conveyed
per hour by each transporter vessel

Capacity of transporter vessel envisaged

Material to be conveyed

Maximum size of material to be handled

Density of material

Air supply pressure available

Any Cooling envisaged for dome valve
Pipe Size

Material of pipe line and its thickness

Type of joint in pipe line

Distance over which material is to be conveyed

and the lift

Inlet Valve of the vessel

Valve / cone valve as per manufacturing proven design.

DATA/PARTICULARS
One per mill
Mild Steel IS - 2062, Gr B
As per Manufacturer’s Standard

As per Annexure A

To suit the conveying rate.

Coal Mill reject (Temp upto
200 degree C)

Up to 50mm (max 5%]), Normal 20-25mm

2.4 T/ms3 for weigh purpose
1.6 T/m3 for volumetric calculation

Bidder to decide
Bidder to decide
Bidder to decide
MS as per IS 1239 Heavy Grade

Flanged

Refer Layout Drawing.

Plate valve/ Dome Valve/ Butterfly

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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TETEE )| TILE: BHEL DOCUMENTS NO.: PE-TS-375-160-A001
TECHNICAL SPECIFICATION FOR VOLUME II-B
V!/l/{#|| MILL REJECT HANDLING SYSTEM SECTION G
3 X 660 MW Super Critical TPP at LALITPUR, Uttar | REV. NO. 00 | DATE: 07/08/2012
Pradesh Page

MILL REJECT BUNKER & ACCESSORIES
DATA SHEET -A

S.NO. DESCRIPTION UNIT DATA/PARTICULARS

1.0 Number required for unit = --—--- As per Flow Diagram

2.0 Material Handled @ = -——---m- Coal Mill rejects

3.0 Effective Capacity Tonnes To store mill rejects for 16 hours with all
mills operating at worst coal firing at 100%
BMCR.

4.0 Number of outlet  —meeeee One

5.0 Minimum free board mm 500

6.0 MATERIAL OF CONSTRUCTION AND THICKNESS OF: -

6.1 Bunker Plates mm 10mm thk. MS plates (min) as per IS: 2062
Gr. A/B
6.2 Liners mm 8 mm thk. SAIL HQARD/ TISCRAL on

conical portion of bunker.

6.3 Discharge gate —— Twin Sector gates Cast Iron 1S210/
MS to IS 2062 with TISCRAL/ SAIL HARD
Liner, Min 400 BHN. (Pneumatic operated)

6.4 Size of Bunker Discharge mm Minimum 400 mm

6.5 Method of Discharge gate operation ----- Manually.

6.6 Minimum Valley Angle -~ 60 Degrees

6.7 Density of rejects Tonnes/m3 1.6 for Volume Calculation

2.4 for Structural Load calculation

Notes
Following Accessories shall be provided
1 Level probe (high) shall be as per C&I specification requirement.
2 Counter weight type Pressure relief valve designed for max. Pressure subjected.

3 Reverse pulse jet Bag filter with emission level of 50 mg/m3 with air to cloth ratio 1.5m/min
7

BHEL - PS - PPEIl: NOIDA, SECTOR-16A, U.P. -201301
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S.NO.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)

11)

DESCRIPTION
Capacity (In Kg)
Service condition
No. of CPB
Lift (m)

Type of suspension
Head Room
Type of gear in CPB
Type of bearing
Grade of Load Chain
Grade of Hand Chain

Factor of Safety

HAND OPERATED CHAIN PULLEY
BLOCK WITH GEARED TROLLEY

DATA SHEET -A

To suit the heaviest equipment lifting on silo top
Class II outdoor

Four Nos.

To suit the requirement/ 16 m (min.)

Traveling Trolley

As per Vendor data

Spur Gear

Ball/Roller

Alloy Steel /Gr. 80.

Steel / Gr. 30

As per Relevant IS

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P. - 201301
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DATA SHEET FOR
PRESSURE / DIFFERENTIAL PRESSURE GAUGE

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO.

[ DATE:

SHEET

OF 2

Data Sheet No.: PE-DC-999-1454026-A

TECHNICAL REQUIREMENTS FOR PRESSURE / DIFFERENTIAL

PRESSURE GAUGE TO BE FILLED-UP /CONFIRMED
BY BIDDER
(TO BE FILLED BY PURCHASER)
GENERAL MANUFACTURER
MODEL NUMBER
O BOURDON [ DIAPHRAGM
TECHNICAL SENSING ELEMENT {BOURDON FOR HIGH PRESS AND
DIAPHRAGM  FOR LOW PRESS APPLICATION)
SENSING ELEMENT — AISI 316 §§
MATERIAL MOVEMENT - AISI 304 SS
CASING -0 DIECASTAL M SS
C ;0 | O PROOF
ENCLOSURE LASS: O 1P-55 P65 EXPL PROO
PAINT: O ENAMEL 0 EPOXY
SIZE: 150 MM
DIAL | COLOR: WHITE NUMERALS: BLACK
SCALE: LINEAR, 270° ARC GRADUATED IN
METRIC UNITS
CASE COLOUR : BLACK
SPAN/ ZERQ ADJUSTMENT INT. MICRO SCREW
SHOULD COVER 125% OF OPRATING
RANGE SELECTION PARAMETER
OVER RANGE PROTECTION 1.5 TIMES OF FSD
BLOW OUT DISC REQUIRED
SWITCHING FACILITY (IF APPLICABLE) | NOT REQUIRED
TYPE 0O MICRO SWITCH 0 OTHER
NO. / TYPE OF CONTACTS 2 NOS. SPOT
CONTACT RATING 5A 230V AC, 0.26A 220V DC
SETTING RANGE FIELD ADJUSTABLE OVER FULL RANGE
REPEATABILITY +1% OF FSR
POWER SUPPLY Oz30vAC O110VAC
PERFORMANCE ACCURACY + 0.5% OF SPAN
OM0 1.5 O % NPT{M} B %" NPT (F)
CONNECTION PROCESS 0 OTHER
LOCATION BOTTOM
ACCESSORIES NAME PLATE / METAL TAG ss
SIPHON FOR STEAM, SNUBBER FOR PUMP
OTHER DISCHARGE, CHEMICAL SEAL DIAPHRAGM FOR
CORROSSIVE, OIL SERVICES and SLURRY
APPLICATION TO BE PROVIDED
OTHER INSTRUMENT LIST COMPRISING OF TAG NO.,
REQUIREMENT INSTRUMENT LIST SERVICE, DE SIGN/OPERATING PRESSURE &
TEMPERATURE TO BE ATTACHED
QUALITY CHECK LIST FOR PG/DPG REFER CHECK LIST NO PE-CL-998-145-1 026-0

REQUIREMENT




FORM NO. PEM-6666-0

7t

TECHNICAL REQUIREMENTS FOR
PRESSURE /DIFFERENTIAL PRESSURE SWITCH
(Mechanical Auxiliary Packages)

SPECIFICATION NO.:

VOLUME

SECTION

REV. NO. DATE:
SHEET 1 OF 2

Data Sheet No.: PE-DC-999-145-1031-0A

TECHNICAL REQUIREMENT FOR PRESSURE / DIFFERENTIAL PRESSURE SWITCH

(TO BE FILLED BY PURCHASER )

TO BE FILLED BY THE BIDDER

GENERAL MANUFACTURER
MODEL NUMBER
O DIAPHRAGM [0 BELLOW (for low range)
TECHNICAL PRESSURE ELEMENT )
O PISTON [ BOURDON (for high range)
MATERIAL ELEMENT: M AISI316SS O Ph.Br.
CASING : DIE CAST AL WITH EPOXY COATING
O IP-55
ENCLOSURE g P65
O EXPL. PROOF
1 MICRO
SWITCH TYPE
0 ENCLOSURE HERMETICALLY SEALED
SWITCH CONTACT TWO NOS. SPDT
SWITCH RATING 5A 230V AC, 0.25A 220V DC
SET POINT ADJUSTABLE THROUGHOUT THE RANGE
DIFFERENTIAL O FIXED M ADJUSTABLE OVER WIDE RANGE
[
MOUNTING DIRECT
O PANEL OR RACK
OVER RANGE PROTECTION 150% OF FSD
PERFORMANCE | REPEATABILITY +05%
DIAPHRAGM WITH CHEMICAL SEAL FOR
DIAPHRAGM SEAL CORROSSIVE & OIL SERVICES TO BE
PROVIDED .
NAME PLATE/METAL TAG ss
CONNECTION PROCESS %" NPT (F) AT BOTTOM
. WITH CABLE GLAND TO SUIT CABLE OF
ELECTRICAL MAXIMUM o.d. 17.5 MM.
e INSTRUMENT LIST COMPRISING OF TAG NO.,
OTHER SERVICE, RANGE, MEDIUM, STATIC PRESSURE,
REQUIREMENT | 'NSTRUMENT SCHEDULE DESIGN/OPERATING PRESSURE &
TEMPERATURE TO BE ATTACHED
REFER CHECK LIST NO. PE-CL-999-145-1031-0
QUALITY CHECKLIST FOR PS/DPS

REQUIREMENT
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SPECIFICATION NO.:
VOLUME
DATA SHEET FOR PRESSURE / SECTION
DIFFERENTIAL PRESSURE TRANSMITTER
REV. NO. | oate:
SHEET 1 OF 2
................. Data Sheet No.: PES-145-01-DS1-0
Data Sheet A& B
DATA SHEET-A FOR PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
GENERAL MANUFACTURER
MODEL NUMBER
TYPE (SMART TRANSMITTER-HART O INDUCTANCE [0 CAPACITANCE
TECHNICAL
COMPATIBLE) O STRAINGAUGE O
POWER SUPPLY 24vDC
TRANSMITTER MEASUREMENT [0 PRESSURE J DIFF. PRESSURE
OUTPUT SIGNAL 4-20 mA
NO. OF WIRE TWO
ACCURACY +0.25% OF FSR
LINEARITY, HYSTERISIS AND DEAD BAND | +0.1% OF SPAN
REPEATABILITY +0.05% OF SPAN
[
" sTasiLiTy + 0.25 % OF SPAN OR BETTER FOR 6 MONTHS
SENSITIVITY +0.05% OF SPAN
MATERIAL
A) BODY ALUMINIUM HOUSING (Epoxy Coated)
B) ELEMENT HASTELLOY
C) SEAL TEFLON
CONTINUOUSLY ADJUSTABLE SPAN
AND ZERO ADJUSTMENT PROVIDED O Yes H NO
O WALL/PIPE STAND
MOUNTING
| TRANSMITTER RACK
ENCLOSURE NEMA-4 X / IP-67
TURN DOWN RATIO 40:1
INSULATION RESISTANCE TO BE SPECIFIED BY BIDDER
ZERO SUPPRESSION RANGE TO BE SPECIFIED BY BIDDER
ZERO ELEVATION RANGE TO BE SPECIFIED BY BIDDER
INTEGRAL INDICATOR(LCD TYPE) B YES O NO
TRANSMITTER SHALL BE ABLETODRIVE | yo
OUTPUT IMPEDANCE OF 500 OHMS.
ZERO DRIFT <0.1%
SPAN DRIFT <0.1%
MANIFOLD
DIFFERENTIAL PRESSURE
MEASUREMENT 5WAY
CABLE ENTRY DETAIL SUITABLE FOR DIA OF 17.5 mm
v PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL
NAME NAME
SIGNATURE SIGNATURE
| DATE DATE
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SPECIFICATION NO.: PE-ID-375-145-1902
VOLUME B
€77 SPECIFICATION SHEET FOR
MOTORISED VALVE ACTUATOR SECTION D
REV. NO. 00 DATE: 03.10.11
SHEET 2 OF 7
TAG No :-
Qty :-....... Nos...........
Data Sheet A& B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
GENERAL* * PROJECT 3X660 MW LALITPUR TPP
OFFER REFERENCE
*TAG NO. SERVICE | |
* DUTY O ON/OFF O INCHING
* LINE SIZE (inlet/outlet): MATERIAL | [
R 0 GLOBE O GATE 0 REG. GLOBE
VALVETYPE 0 BUTTERFLY
* OPENING / CLOSING TIME SECONDS | |
*WORKING PRESSURE | ... KGISQ.CM.
SHALL BE SUITABLE FOR CONTINUOUS OPERATION
AMBIENT CONDITION UNDER AN AMBIENT TEMP. OF 0-55 DEG C AND
RELATIVE HUMIDITY OF 0-95%
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION | CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF
AND SIZING MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
BEARINGS FRICTION.
GEAR TRAIN FOR METAL (NOT FIBRE GEARS). SELF-LOCKING TO
LIMIT SWITCH/TORQUE SWITCH PREVENT DRIFT UNDER TORQUE SWITCH SPRING
OPERATION PRESSURE WHEN MOTOR IS DE-ENERGIZED.
OPENJ/CLOSE AT RATED SPEED AGAINST DESIGNED
DIFFERENTIAL PRESSURE AT 90 % OF RATED
SIZING VOLTAGE. FOR ISOLATING SERVICE THREE
SUCCESSIVE OPEN-CLOSE OPERATIONS OR 15 MINS.
WHICHEVER IS HIGHER. . For regulating service 150
starts/Hr min.
HANDWHEEL * REQUIRED W YES ONO
* ORIENTATION O TOP MOUNTED 0 SIDE MOUNTED
TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION,
ELECTRIC
ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
ACTUATOR cTu os

MOTOR MAKE / MODEL / TYPE / RATING

BIDDER TO SPECIFY
(KW)

SQUIRREL CAGE INDUCTION MOTOR, STARTING
MOTOR TYPE CURRENT LIMITED TO SIX TIMES THE RATED

CURRENT.

ACTUATOR WIRING DIAGRAM & No.

W ENCLOSED (3-V-MISC-24227)

M GREY ENAMEL PAINT (SHADE 631 AS PER 1S.5) OR

COLOUR SHADE EQUIVALENT  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%, 3PH, AC, 50Hz+5%, 10%(ABSOLUTE)
COMBINED VOLTAGE & FREQUENCY VARIATION

@ CONTROL VOLTAGE REQUIREMENT

110V AC- TO BE DERIVED FROM THE POWER SUPPLY
TO THE STARTER

@ ENCLOSLIRE CLASS OF MOTOR

OPes M IP67 O FLAME PROOF
TOTALLY ENCL, SELF VENTILATED.




FORM NO. PEM-6666-0

79

SPECIFICATION NO.: PE-ID-375-145-1902

- VOLUME 1B
7 SPECIFICATION SHEET FOR
MOTORISED VALVE ACTUATOR SECTION D
REV. NO. 00 | DATE: 03.10.11
SHEET 3 OF 7
TAG No :-
Qty :-.......Nos...........
Data Sheet A& B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
O CLASSB B CLASS-F WITH TEMPERATURE
@ INSULATION CLASS RISE LIMITED TO CLASS-B
@ CONTINUOUS OPERATION TIME $2-15 MINUTES
@ POWER CABLE  TYPE/SIZE LATER (TO BE PROVIDED IN THE CONTRACT STAGE)
@ CONTROL CABLE  TYPE / SIZE LATER (TO BE PROVIDED IN THE CONTRACT STAGE)
B THERMOSTAT
@ WINDING TEMP PROTECTION O THERMISTOR WITH SWITCHING UNIT
M 3 Nos.,1 INEACH PH [ ONE
SINGLE PHASE / WRONG PHASE
SEQUENCE PROTECTION REQUIRED
INTEGRAL INTEGRAL STARTER B REQUIRED O NOT REQUIRED
STARTER TYPE OF SWITCHING DEVICE HMCONTACTORS O THYRISTORS
TYPE B CONVENTIONAL [0 SMART (NON-INTRUSIVE)
IF SMART
a) SERIAL LINK INTERFACE O INTEGRAL 0 FIELD MOUNTED
b) SERIAL LINK PROTOCOL [ FOLINDATION FIELD-BUS O PROFI-BUS
O TCP/IP Ol... .
¢) SERIAL LINK MEDIA O TWISTED PAIR Cu-CBL
O OFC
d) HAND HELD PROGRAMMER 0O REQUIRED O NOT REQUIRED
) MASTER STATION (See note-10) O REQUIRED O NOT REQUIRED
f) MASTER STN INTRFACE WITHDCS | O REQUIRED MODBUS OTCP/IP
g) DETAILS OF SPECIAL CABLE O ENCLOSED O NOT REQUIRED
WIRING DIAGRAM & No. M BIDDER TOENCLOSE [0 ENCLOSED
STEP DOWN CONT. TRANSFORMER B REQUIRED ONOT REQUIRED
OPEN/ CLOSE PB M REQUIRED 0O NOT REQUIRED
STOP PB B REQUIRED [0 NOT REQUIRED
INDICATING LAMPS B REQUIRED O NOT REQUIRED
LOCAL REMOTE S/S W REQUIRED ONOT REQUIRED
STATUS CONTACTS FOR MONITORING | W REQUIRED O NOT REQUIRED
REQUIRED(O/L RELAY OPERATED, CONT./POWER
ggﬁﬁf’“— STARTER DISTURBED SUPPLY FAILED,S/S IN LOCAL, THERMOSTAT TRIP,
TORQUE SWITCH (OPTD MID WAY)
INTERPOSING INTERPOSING RELAY B REQUIRED O NOT REQUIRED
RELAY INTERPOSING RELAY (QUANTITY) W 2 NOS. O 3NOS.
{Applicable for _
Integral Starter) DRIVING VOLTAGE W205-24vDC O vDC
DRIVING CURRENT W 125mA MAX m] mA MAX
B > 192 ohms - < 25 K ohms
LOAD RESISTANCE o i - < ohms

TORQUE SWITCH | MECHANICAL LATCHING DEVICE B REQUIRED(REFER NOTE-6)
Not Applicable MFR & MODEL NO. BIDDER TO SPECIFY
for Smart OPEN/ CLOSE HM1No. O2Nos. / W1 No. [O2Nos
Actuator) CONTACT TYPE 2NO + 2NC
RATING 5A, 240 V AG/0. 54,220V DG
ENCLOSURE IP 66
CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
ACCURACY +3% OF SET VALUE
LIMIT SWITCH | MFR & MODEL NO. BIDDER TO SPECIFY
%ir: %ﬁ%?;"cable OPEN : INT : CLOSE BN, 2Nos.(ADJ) | QMO




FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-ID-375-145-1902
VOLUME ns
SPECIFICATION SHEET FOR
MOTORISED VALVE ACTUATOR SECTION D
REV. NO. 00 DATE: 03.10.11
SHEET 4 OF 7
TAG No :-
Qty :-.......Nos...........
Data Sheet A& B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
CONTACT TYPE 2NO + 2NC
RATING (AC/DC) 5A, 240 V AC /0. 5A,220 V DC
ENCLOSURE CLASS IP 66
POSITION POSITION TRANSMITTER W REQUIRED [1 NOT REQUIRED
TRANSMITTER MFR & MODEL NO. BIDDER TO SPECIFY
TYPE B ELECTRONIC (2-WIRE) CONTACTLESS (LVDT TYPE)
0 ELECTRONIC (2 WIRE) R/l CONVERTER
SUPPLY W24V DC [
OUTPUT W 4-20mA
ACCURACY +1%FS
ENCLOSURE CLASS IP 65
TERMINAL MOTOR TERMINAL BOX REQUIRED
BOX ACTUATOR TERMINAL BOX REQUIRED
ENCL CLASS MTR T.B./ACTUATORT.B. | [I1P65 MIP6T...... [ OIPs5 MIPGT......
@ EARTHING TERMINAL PROVIDED
PLUG & SOCKET(9 PIN) OREQUIRED B NOT REQUIRED
(FOR COMMD, LS/TS FEED BACK, PoT) | 2NOS. D ceeveeccrrcrnens
@ POWER CABLE GLAND SIZE : TO BE FURNISHED LATER
CABLE GLANDS | @ SPACE HEATER CABLE GLAND SIZE : TO BE FURNISHED LATER
OTHER CONTROL GABLE GLANDS %IENR'I')ITY & SIZE : TWO (SIZE TO BE FURNISHED
SPACE @ SPACE HEATER REQUIRED
HEATER @ POWER SUPPLY 240V AC SINGLE PHASE
@ RATING BIDDER TO SPECIFY
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 / CLOSE DUTY.

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD. AS A MINIMUM,
THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH:
18-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 1S-4691, 1S-4722 AND IEC 34-1.

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

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE HEAVY DUTY BRASS MACHINE FINSHED & NICKEL CHROME PLATED CONFORMING TO BS:6121 SHALL BE

PROVIDED.

5. THE MAKE OF THE MOTOR WILL BE AS PER APPROVED VENDOR LIST.

6. 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.

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

8. THE MOTOR

SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.

PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL
NAME KANISHKA TIWARI SURESH SHARMA DIPESH PALIT NAME
SIGNATURE SIGNATURE
DATE 03.10.2011 03.10.2011 03.10.2011 DATE

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

@=TO BE FILLED BY ES
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1. THE DRG INDICATES BROAD SCOPE & WORKING PRINCIPAL OF
THE SYSTEM. FLOW DIAGRAM SHALL BE READ IN CONJUNCTION
WITH TECHNICAL WRITE UP.

2. THE DRG INDICATES SCOPE OF WORK FOR SINGLE UNIT.

TYPICAL ARRANGEMENT SHALL BE PROVIDED FOR OTHER
UNIT ALSO.

3660 MW BAJAJ HINDUSTAN POWER LIMITED |

LEGEND:- MILL REJECTS —{>— GATE VALVE |®| AIR VALVE m (9 x 680 MW UNTTS)

_ CONVEYING PIPE SOLENOID OPTD. BHARAT HEAVY -ELECTRICALS LTD
—_— - —— CONVEVINGAR ~ —DKi— BALLVALVE —{[Ch— LOCAL GONTROL PANEL VALVE POYER BECTGE : FAOECTS Koa M
...................... INSTRUMENT AR _plq — NORMALLY GLOSED ALV 8 X ]

E
=% T =% =T =T - COOUNG WATER BALL VALVE SATETY VA jrone SINGLE LIKE FLON DMGRAM
—t—t—smi—t—s—s= SERVICE WATER {SF— NON RETURN VALVE 6 PRESSURE GAUGE SNof DATE DESCRIPTION BY | CHD | APD
Sr—s—e—r—s—s—s— RETURN WATER G} orawTaae @)  PREsSURE swiTcH REVISIONS
KT T 10 I [] I 8 I 7 I [3 T 3 I 4 1 3 T 2 1 ]




(Fmmza)

TITLE:

BHEL DOCUMENTS NO.: PE-TS-375-160-A001

TECHNICAL SPECIFICATION FOR VOLUME 1I-B
¥!/]/{#8|| MILL REJECT HANDLING SYSTEM SECTION .C
3 X 660 MW Super Critical TPP at LALITPUR, Uttar | REV. NO. 00 | DATE: 07/08/2012
Pradesh Page

LAYOUT FOR MILL REJECT SYSTEM

(ANNEXURE-5)

BHEL - PS - PPEIL: NOIDA, SECTOR-16A, U.P.~201301

&4



0 I
WOLTIOR TR 1AL

an- ﬁ]ﬂmm W‘
i
(HiEs P[] ¥
HITFIE i
ki L N :
ikt £
§§ ;i _::s_,__.
]

i :
|1 : al
i .
4 H -
|} .

3

i '

i

i3

¥i e

i! i |

i il e e

G éiiii%ii‘%
T il ;:ﬁm,igq iy
— il gliBgsablil it By
i it i
b i il et
bl ;;1=f=§ssi§§;ﬁig,! gty
f EAF gi-’!?!ii';g. HE R
g il i !!!]P_{j ol
TLE i il!uz;gil-sh{ﬂ i
I i hi;i g i |
ol 3 i & H
ol E : Mg
e A
JE Nog
2 1 i
\;'. - J — .! Y




FIRST ANAL PREJECTON {ALL DIMENSIONS ARE N mm)

g6

THE (NFORMATION OGN THIS DCCUMENT i8 THE PROPERTY OF SHARAT MEAVY fLECTRICALS LIMITED. IT MUST
NOT BE USED OIRECTLY OR (NDIRECTLY IN ANY WAY DETRIMENTAL T THE INTEREST OF THE COMPANY

VRl e

T AN GOE

T W

20099-013-00-0 T

ik ] 3 | 4 I 3 [
630 10hs T

7
_ en oue =) = = =
T = [} T 825
] " ey
L8y T IRIVE N0 yaer " q T
s R e £ d o S
IC CL 1096w m M m L 1107 ) - 41 I A
4 m_ H =| _lior or soit ALatey r— /Lﬁ H N
E | I 1 fu f 1 . - _4
i - M it i1} i} & n 4
[l e 20
5 . S N N S N " N _ *
o i N m-—--m--F- |
T — I ¥ .
m uﬂ-ﬂ-w:n(wmvw.xu nw.g H
{ L B0 WKL € bt b HAaT TR Ti o] xu
o
|
SAmMEL - mon
E Rl )
=n k]
¥ PAL LD o E4IR 8
VILIAG D AL M e A VOLFR
D APROY, T O HOTTR + M0 kgm o
AFROL AT B HOR0H 1 0 K
o wm + ama kgt
PRINR (CIGAIM LORD ( UE - W
W U e
oeIDe o BT+ Gomer
LAt P "l
= Yoa B bk atsy.
1 Gfabind (W3TH GLAREOK
Eedn Jmwmm
[
CL OF Wl
[ 2 TR revy
E ATl it IS E
A YL OF Db ' FOTCMTL DAEX LAY
COnKED L4
BT
Jovi s g
ATTOMm T b |
F _ 3
S o T T "
_ Tl J
o i - &
* T sz MACSUNPS 4 SLGTSTID (DM 10 o AR ol TS S PR, 1 WO S N_n ! 5
o ﬂgavﬂ ! 3 mgeiee oo ex 1 st | ol Ot 5 UKD, >
e, A B A T, . amcoom wATS Ypeo womel 15 BALD o 00 ! I
L FOLOA e SRS R O PRLL KOG CACTL R i, e d o
u DEIACD s ATORMACE IR STLCMILL SO AR { | A
= perls 5 Aeea s p w41 o o o oo i 1 4 L
Locitoe a) bl 105 O B BOL1 RO WIS, MTHN § e | i | i
M 7 s g1, WS weseCin anh Does wif SfhAD i IRy —1
AR L FOX PAVERILE & CIAROS W Wl SOMCACTE umfacs 1) BT GEALUD AL W O _ 1
1] L Lt Sx0 (Tamm) LOCAWD ACEE Tf mml s AFLY Om BLCH DD 13 CoA aami acmiGars, b waaz,
CROUT ABI O FRCH Tef FRS=ED OO iﬂé]—)l)hﬂﬂl-n.ulaxa m—r‘!!vh-
VLY wEAMIRL 7Y VB & i, CLEVATIO
ST 1 1183 BOW. ML ARRCEMNT pR0 o  Sont
M e 1k P A T o Rt e 2 e AT T PP
e o v 8 v R R M R e o
G S M L FAmEATOn IS KT T Il MIPE O BL mrd R . = - [
&, Y108 ALATIRG AATE, MLabaTiy LTS, LAl PaCaLl 15, ALOUARLL FOURGaION Y ROPG D FTLT R [ [ LALITFUR POWER GENERATICH COMPANY LIMITED.
/i e g e et Y SENE, T SHADT-sTaTl b bl p LLGENDY PROLIAL Wi T
2 O COMDRLTL Misd UP IHE FOUMDAMEN sl oy € Pse(x OWNER CONSULTANT :
" R P T8 S o WA D PORREE. 16 MIsr MaDvARL PR MTLEC TR s« LOAD CONTCR BT Perns Py TATA CONSULTING BNGINEERS
L3O O Tt (Rl F 0P O HER iw - LOAD TOMICR
& PLITIER i PASRELR VOO FONOARGAS ST BE O 2 EFMENC sRcaal (a3 B AP OF PR K D XIDORA T e BANGALORE, INOIA
3 2. CINCHID FLOCE YL CA L) DU o [PROmrT: | T A1 TTTA R SITErm TrRid Al BoITe e =1
] svcion s AR % B ST m PRE REEHS PO ..n..,v._nuy, L_.dﬂvr_.xﬂr!_w ey, THE FOULCHING DOMDIOMS. APPLY FROJECT:  LALITPUR SUPER THERMAL POWER PROJECT 3 x S60MW L]
N S i *A A%, BB 450 -G SLEEMS WET BT X OF TR A1 dokes o g ToTe o EXCLF] QTHEAST STATID,
ESLR B ST w0 DR BERS NG SIUED RATR M O 2, et LAl [PRaeGE LOADS AL 1N AGHTION 10 IPE STATIC Loams LALITPUR, UTTAR PRADESH
el Sk gt 2 I ErdNY 00 AN Sablx, FOREE ) <D FTLM I At TR t Ry e vk T sow T oae Twosr
et g o gt i S ey . * LA Ve T T D hwel's TRR 6 1D 34 BN I Dlrde A | %ET O vy UNEPELINID 101 ERANGTS, RS BHARAT HLAA FLLCTRCAS LOATED | o, e T
A1 BT S SE4 [MOP PLAIC, GNTLL AND BOTIOW Pyl i
T e Wl B e S b paod T OWNIN WOL SeRR OO 12 10 10 _ﬁs\:. HYPLRABAD =0y
By SN TR R R . poes
Hf == =m=mmmmm - = WL R R vowr  [WDRKT (0} AEF 10 asty ok, M [mor [y
oo | ST w5 . |
W FOUNPATION PLAN OF iR b w Sl L
HP-1103 MILL 0-0C-810-86002 | 02
(WITH PLANETARY GEAR BOX) SHEE1 M. 01 | wo oF s 0t
1 I z I 3 I ] 0 T k] 12




87

r T
N3/ |
PR
e
ﬁ o /8N |
LN
S E—— —
1 ™
ﬁ _\\\\\n 3SN0H dANd
L -
i |
| 2e
i z
(= \
—h ~<E-ma
*, .,/- o4 usﬁ;
N J
vITI.l-li?lwaH ............ <

000LLT




Js

00(¢

"AYM 30VSSYd

i __
TSI lemw.m' 5E
| - ~ _ z %“
17 N & JP0BL | DOLF
“\ /" b e auf @ -
_~ N 25 |
i ! !
A 1y
AN /]
N 7 -
I -~ 7
] - 1
.
i = i -
| & |
1 . I |
| — |
I =~ 1
I = 1
I = 1
| <@ _ & T
1 2
| Lo TTTSN I X
[ AN <
“\\ /__ ? r @m
_“ 1l @. <
| /1 :
_/ /| 9" [ceee
AN /o
Eos e O
| S~ | —
_ e I YNNG w& =
e S SHN
L, N | .
H/ | ;
| W_ —
A /i @ i
“ // i “ a _
S = | >
L= 7 __ N m | X | n -
Z
P\ W ] — 1
A1}
’ , r+_ “ 1"} m m
A
_ ~ ~ [T i K S_m@ss
B T ]
40
d - - ._. 5
7T\ T\ lﬁl A \I_II \Ir




84

|
|
%J

00000 " 00€00 [ 00f03 [ 0OEOL 0000}

©
L=
in)
lg %
198
0|

00¥6

B
.
]
T
¥

0SS | 0S¢5

—LINn g
108 &
Gl
05607

| |
¥oig H&sl_
“VD?
[T oo s 306 1iew
00v¥
w |
_ i
551X
l ]
) ls:
w1
“igt 7
|
hs
00vL
|

IHM IOWUSSHA

-

a +
L ..
I m‘iﬂ#ﬂai N m ] =
|0 ﬁ..__..lg : W 0015, 0015 ..my ! - Mm
2 A — = —+H @l_&|| E g + m,m._Luuc.,lllm_@ +—— —+ | | No4
: . [ lk [ . | Jovas
HE— 906+ 260 506% 5 T
_M H” @ " @ m._ rl..m..ﬁ _ - |wml_ _m. B | @ =
=~ ﬁu:ann Y T — .W s|/J|r../tn| & gl l%" wml\v_.T@
mMmWAm 056 josos | [/ ANITE / T\ 2 & : S Bk
O _ 9 =T33, 0T | | - AU
ypiNng | 3 @% G — e - 8 k_ _ B
5 (d
I Vv d oA
0591 mh SNl ﬁ
VAN O i m——
]
m | X | .m | 3 —.__ m
_ -3 5 |
0SLI 3 00EL N 0028 = [
L _ _ _ = >
] [ - WA
- - ]
T00%5

_



dIXNNNG
| SyA

S -@ﬂﬂ,vﬂ A =l &N
~ - = | |
o L — ! 4
; ! — e e e e e L R
T ) N F@lb| AYA 3DVSSYS - - - |T|[|\A
F oo N .
TR T W A1 &

[

i

]
<

= ]
II_

# E
3 i
I fﬂhﬂ1ﬁFTl.l o
N o111 = B
/ ’
1
oy 7

35N0H dhnd

ANYL JOVHOLS 3LVYSNIANOD

d04 339dS

006811

\\\\\

IAEENERER!
HOd 30VdS
r/

-

-~




BHEL COCUMENTS NO.: PE-TS-375-160-A001

ICATION FOR VOLUME [I-B

_ING SYSTEM SECTION -C
o “TPP at LALITPUR, Uttar | REV. NO. 00 [ DATE: 07/08/2012
Click Here to upgrade (o, h Page

Unlimited Pages and Expanded F\I‘ Y

QUALITY PLAN
(ANNEXURE-6)

BHEL - PS - PPEIl: NOIDA, SECTOR-16A, U.P, - 201301

4\



Q1

"43IWO 1SND Aq uegoadsu) Aue aq jou |lw 1941 ¢
“13HE Aq passaupm aq [{BYs ¥08UD [BUOISLBWIp J9 Aemey ‘sejadeld [eosAyd 3 [eonusyz g Aoleioge] pascsdde a0l Aue Jo Axojeloge] pesckdde /peyes 1gvN

18 a1ed yoea woy uwelp ajdures uo psuucyed aq | s=ied jo Anuenb 24,001 ue yoeyo ‘eiqe|e AR 10U BIR 5,7 | PSIB[8) 0D pUE J8{BSP WoJ) pain2o.d €] [BUSBW AEEI U} T

‘ODS1LAIVS Jo O LN Uo paseq pajdecoe aq
[eusiew pue o paaew sl TIHg Aq Buissauim 5,7 L peielau-oa 1suiebe Jajeep wel) peinoeid 1o pleAyaolsaued OS] LANS woy Agoallp peyzjedsep S| [edejew asea Uj |

'STI0N
A8 FHMLYNOIS
ALIHOHINY ONIAOY DAY 40 THNIVNDIS B 3WVN | IMm3INIY SMSHeRRIBLD JUN - |IN
SONSUSODIDY D JO[OW - v
SONSHSIIDIOY T [IPUD) - ¥ HOLDVHINGIANS
1581 ay) BulAjue AousBy - A J2unpsoinusiy - ¢ xosghzou SATUNLIVINNYW
53] U] Buissaujips Aousby - p BOANIA -T
Jse1 3yt Buiuojiag Aousby - 4 HINOISND / 13HE - L
048y 10BY-991-6/2-d1-3d 'ON 50 13H4 S ON3oaT
2902 81
ooyooid | aoyooud
Buun Bu)
1SEINUOW [4N5DDINUDW
moeg 1 [4 £ ' DLBw | Jed g ded gy %001 USIGT |5 UOYD| 2400 Rlpw Supupwy / uoyoousp| €
Sone 215y zsal gl 18yD
L'z € ! D16 D18 | DL uBiw %001 |USLLINSDHLL PUD |ONSIA lolow |IDUOSUSUID PUD [DNSIA Z
1591 [0TUCUIIW PUR
X4 £ r D18 Z90T:51 290251 |Day/auy DWW PS{DISI03 O MBIASY Jofopy uaisodwos [Py $8J0Id |B3IS |
IVRHILYW MYH
EL ol 4] [ [] L [ E] [ £ _ £ 1
A { M | d R juswn>og| oays EECTENC] Wy /ayspalonipyd suojosRdQ o
APy Azusby Pio33Y jo loudiog pidanay | sxuasepy | Jo juapa poyjaw/adi) S _ 5 sjusuodwon N IS
HOLOVYINGZANS  13HE: 1ojso4uoD Lo 1 voN #Bbg \
TON |SPLRUCD : ElleTy| P wepsfsang
- jey 13IHY 0:©ON A8y
ITON gD SBUNISMLS P SOJOId SW ! way]
1osioly NY1d AINYND SNHMLDVINNYW |

=puwd
O BDRARIAdn ) A yang



1%

L jo | sbed

|euld oq ||eys 1eaysg EIeq / BQ U) paploads anjep ‘dyD @ 1984s Beg / Bujmeaqg u) payiseds susjawesed uj asualep Aue Jo ased U] - @joN

€8S i IR0y BUIAOIOY J6 SINjeubis % slleN

SSBUHA <-M UO[BIYHIA <-A ‘WIOHad<~d |

3l 0<- Y 3 Aousabe pajeuwou JRu)

1o (TIHQ) J0eNUOD <=0 J0PEIU0SD gNS/ISINIDBINUEIY <-|A
poday "dsu| - Y| 'ajeoyga 159 -0 "UCHRILAWLNIOP

STUNLYNODIS

1

BTOLT:S) (Flergl

10pUBA
qQng / Jamnpoenuepy

VO Ul papnpul Ajeriuassa aq |Bus p AQ payjuap) spioday
=I"ON jJuswindog -8 Jual D Jo4 =:SAN3D3T
193ug ereq "ddy
O 9aubep 00z ©
geoyan | (6) 1eq 90 xel 1J9ayseteq epesbyual
159 o 9a:Bap 00z ; Bumelp paJayo aaubag 0oz 2s1q ainydny
M| M| d|M gy |©(6)reqyoup perosddy| lojsed | | @isaL ising Jolepy [euonouny joiss] mung| <
M om d|l M Hl Bumweaq “ddy Bume.q ‘ddy %003} juswaInsay Jolely| juswainsealy uoisuswg| <
Uoioedsur eulg| z
Paug "Bag /1e0ys
ejeq panddy ejeq peaddy SIN % SLA sapadoly
/o vog-edAl| 4 pOg-edAL ‘sisAjeuy [ednusyy leuajepy
ANl ALAM O1W 0¥V WLSY 0PZv WLSY| 3jesHlad | [edfwayd Jofew % [e21sAld 081 aimdny| <
sjersen| 1
M| o |wWlal 3dAl
Ll oL [ g8 L 9 g ¥ £ Z L
Bupoayn SpJOYaY SWION SJUBWNIOG HIBYD suoneiadQ 'ON
SUIBWLBY 103 Aouaby JO Jeuniod asuwydadoy aJuaiaiey jo wnuent |yoaug jo adAl| uojies|yssels | sopsusiorIeyD { sjuauodwon s
- JUEYNSUCD T3HE S/ -1 dojrNLoD
EHE TPE-T1Ts) -SON 1071
wayshg syoafey 1K -: aBeyaerd -1 'oN dYD =i jainjoejnuely

%eloig

2s]q ainydny - way

UEld A[enty BULnoEnueR

-: 10JoB3UCDH/S

By B0y gy




T

}jo y afied

UL aq [leys 123Yg E1eq / B1g Ul pepdads anfeA 'dvD @ Jeeug eieq ; Bumeaq ul paggioads siajewesed u) aauatagip AUE Jo aSED Ul - NON

[E2S UM ANOmNY BuRo/ddy )0 SIMEUBIS § SWEN

SSOUIAR <-A “UOIIBILLIBA <A ‘ULIOMad<-d SIUNLYNDIS
1NATD < N 2 Aouabe pajeuwou Jopuap,
Jjay) 10 (13HA) JoRRIU0D <= oRenuo] qnEHaIMoRRUER < Wliopequon gng f Isinognuew
poday “dsuj - Wl 'ABIURY 15AL -D | "UalEILBLNDOD
WD Ul papniau] AJlejuasse eq |eys M Aq paynuap| spicaay
-I"ON juswinyoQ =95 WD 04 - SONIDTT
Al m|d]M ol 7eee Sl ZeVE SI| %004 [ENSIA JoleN] (18l peoT Jayw) [BnsSIA
Al m|d]|} Hl %00} juswainses|y Jolep sUojsUaliq [[eseA)
EET
Alm|d]|p i Jeaus ejeq Joayg ejeq “ddy| %00L 188 peo’| Jofepy| peo a0 g isel peo
Al mdlMu ddy  B1q 1ddy zgge| /Big uddy zeee )| 00l fensin dofewy Jsa |euofiaund
Al m|d]|r ol S| fuopesedQ oows| /uoneredo woows| %001 jensin lofely ¥I8ys uonesedQ Aqwessy| <-
£
Al A d|M d| [8193)2Q ON / §91-3 WLSY $91-3 WLSY| %001 1da Jofepy Js8) peoT J8ye 1d4d
199ys RIEQ) 19ays e 4ddy
Al A | d [M]|YioLw | 1ddysBia uddyy oiegisi| /810 uddyyoleaigl| %00l Ise] peol lofely 1591 peOT jooid HOOH [ <-
§sasoid ul| 2
2ays
19ays ejeq / 6Big eleq s Bug 1ddyy uolysodwo?) [eojwau)
Al A (ADIM A uddyy 528151/ 0198:S1 $484:S51/01L99:SI| jeaH Jad | sisheuy ge lofeyy sajpedald ‘yoapy NOOH | <
12ays lgays ejeQq
Al A Nag[M] o | &ea ¢ 6ig ddvizeryisl| /BIg sddyzeryiS)| JeeH sed | sishjeuy ge Jofely|  uomsodwo? [eajweyd| Ul B JeeD| <-
19aus 198y B)2Q uoiysodwo?) Jeaiwuays
Al A |NdM| 3w | Eeg /Big addyr goeiig)| /B1q iddyy goaLs)| JeaH Jed ¢ s|sAjeuy e Jofew sonradord "yoay|  Bneeyg peo| «-
159} peo1 joald
laays eleq 188ys eieq uddy aleaype) IseL 1591 peo Buesig
Al AN M| 21w | 1ddy;Bug addyy si2e:gl| /Big uddyy oizeisl| jo7ued L[ Sy Jo melaey Jofepy seyadold ‘uoai uleyy pec| <-
s{epelew| 1
M| D W | g 3dAl
Ll 0l [ 2 L g [ 3 3 F L
Bupoaun §pI08Y sjuawinoog ¥aaygy jo uo suopesady |'ON
syIRWeYy 10} Kguaby 1O JRLLIO Y SUON daueidasay oouslajay wniueny | yaeayn jo adAl |npesysseln sa)sSe)IRIRYD 1 sjusuodwoy (IS
= e nsuoy JAHA S/ - 40)aRAUOD
Rt ~15ON 107
wa)sg sjaefay [N - aBeyoed -1 'oN dYD -1 Jaamoeynuep
~758l0id, ¥0078 AT0d NIYHD -iwey B A

=L I0PIBIUODYS




-ON JUAWN30Q

Zjo| abed

SINUIW OE
A=Al d]|p ol abeyea oN joays eleq “iddy| %4001 obeyea solepy| Jojisa) OlpAH oA
PlaMm
Jopuaafqpassaupml A | LA | d |4 ol 199jag oN S91-3 WLSY| %001 [euld ue 1d4q Jofey Buipla LA
aq 0] Plojjuey jo 1521 lens|a, [ens|A
“oipAHRldA < | A | A | d |} i "Bia sy Jad sy ‘610 s Jed sy| %001 ® |2UOISUILWI] JoUIN| g [eudisuswiIg Plojuen| L'g
ssanoidul| z
(dwsudng
199U Bjeq] “Hddy jeaysg eeq ddy jusliBINSea J1BUULBYD ~
Al A | d]|r oW |/Bumeid paacuddy| ; Bumelq paaciddy| %4001 / [BnsiA lofey leojshud| axew) sbeg san4| 'L
jeeyg sjeq iddy 199yg Bjeq iddy 1310800
Al Al d]|pr| DLW |/Bumelq paaciddy| f Buweig penciddy| %001 {euogeledon lolepw |euopauny aouanbag| #|
198ys ejeq iddy 1Pays ejeq iddy
A A d|[r DLW |/ Bumerq panouddy| ; Buelq pasciddy| %4001 leucnelado Jofep |euojjaung| seaeA plousjog| g1
0719 620151/ 819 019 6L0L'S1/
£88L:G1/1994s |89 [88/L:SH/ J90Us [edlUeyID redisAyd (spasup)
Al A AN DLN |ejepsBumesq tddy| eep/Bumer] ‘ddy| jo4sd | ? [eByD lofew ? [eWsyy sabeq Beg| z'L
‘PA sse|D 6ECL
*S1/079 6201 51 "P3N SSBID BEZ) ‘S (adid /
1% 19 2902l /0D BL0LSIY 12343 / Bl1eld SN
/198Ug BieQ| 19 T90Z:Sl/1eeusg [ES|UBLIBIN 1eaisAyd sfuise)
Al A AM OIAN / Buelq "ddy| eyeq s Bupmelq ddy| Joted | 7 |EJWBYD lolew £ 1ROlWsYD| 7 Apog plopuei| |l
S[EUSlely| |
. O [W | al 2dAL
Ll oL 6 8 L 2 9 ¥ £ Z L
Buyaeyn sploaay sjuawnoeq ¥oeyn jo sucpelado ‘ON
SYIRWaY Joy fouaby jojeuno] | suuop aauejdasoy BoUalIeY wnenp | y2eyd jo edA) | uopedyisseld | sansuadvieyD I sjuauodwon IS
= ensUoY 3HE SAN -: J032RIJUCYH
= 3D =SON |07 ‘hﬂ
wayshg syoelay WA - sbeyoed = 'ON dYD =2 lainjoenuepl H .‘.\

-;399[0ld

{aunsojoul noyian) 42314 Beg -: way

TICIIEIu0q]

LA 5 s e




16

210 Z abed

Jeuld aq Jleys Jeays eeq / 61g ul payivads anjeA ‘dvd B 199Us ejeq / Buimeaq ui payjisads sisjowieied ul asuaiagp Aue Jo ases uj -: 3)o0N

|eas M Ajuoyiny buinolddy JO ainjeublS @ aweN

SSOUNM <M ‘UOIIBILIBA <A ‘WIoUdd<~d

1IN3IT1D <~ N B Aouabe pajeuiwou

11343 10 (73HQ) J0joBNUOY <=0 ‘10}0BNUOYD qnS/IaInioeinuel <-IN
Hoday dsuj - Y| ‘ejeoyie) 159 -1 "uoHeIsWNOOp

-I'ON Juswinosoq

198 JuallD Jo4

VO Ul popnjoul Allepussse oq [feys p Aq paynuspl spicosy
~§ON39 ]

STUNLVYNOIS

10}0e1ju0D

10pUD/
qQns / 1a1mpoenue

*paAIasqO S| oAjeA pajesado plousjos Jo uonelado [epusnbag pue jes
S1 48w 3y e pessaidwiod Jo Aiddns 0} pajosuuod aq o) Jopeay Jiy ‘papinoid o9 [feys Ajddns oujoa]e a|qe}NS pue JaLY [ERUBNDAS SU) 0} PAJOAULOD 8] [|eYS SAEA PIOUSOS 8y |

<
*pP8JONPUOD 3( 0} UOIHPUOY PLOT = ON UO JSj[0JU0D |Bilusnbas pue saajea ybnody) buisind [enuanbag ‘ Jie passaidwiod ybnoly) }so) jeuoouny <-|
¥3Ll1d4d ovd 0l 3y NaA3Ido0oNd ONILS3IL
8|npayos 3Inpayos [ensiA
- - [ d M ol Bugured “1ddy Bupuied 1ddy| %001 usiuid / 14@ Jofepy| g Juswainsespy bupuied| v
WoIsAg
ainpadoid Bupsaj| ainpadoid Bunsa) Buisind jo
ajslepaIoyd| A | M| d | M Al /198Us eleq uddy| /jeeys ejeq uddy| %001 |eduenbeg asind Jofepy| 3sa) jeuonoung
aq [leys Joppno 184 ‘Aissy aInssald/M
Je [9Aa uolssiwg uopnjos deos Ul plojlueiy|  sswg L7 jejsalL
psbeglod| A | M| d|p Al obejes1ON|  1e8us eleq ddy| %004 Aq sbexean lofey|  jogiss}-eud|  opewnaud <-$
ssosedoigainssaid| A | m | d | M ol Bumesq "1ddy Bumelq "addy| %4001 jJuawiainsea Jofepy |leuoisuswi Aquiessy| ¢
€
M [ O[] a 3dAL
Ll 1] 6 3 L 9 g ¥ £ 4 L
Bupsayo SPI023Y sjuauinooq )9ays jo suonesadQ 'ON
SyIeway 10} Kouaby jojeunio4 | suwuion esueydesoy aouale)ay wnuenp | ¥29y9 jo adAL | uoneoyisserd | sonsuvydeseyy |/ sjusuodwo) IS




a7

LJo | 8Bed

|euld 8q Jleys eays ejeq ; Biq u) papsaeds anfep 'yl ¥ 100Ys wieq [ Buimelq ul payjaeds siajautesed up eousiopp Aue jo asED U =X BJON

&8s yum Auoyiny Buiaciddy Jo enjeubig g swep

-"ON IBWN3OQ

-OSN UMD Jod

SSBUIM <\ “BORESIEA <A ‘Uliopad<d |

SFUNLYNDIS

LNIND < N 7 Aousbe payeuiluou Jlay)

1o (13H8) 10PEIuo) < olbRnues) anglainaeimiei <W|ioenuso
yodoy ‘dsu| - Y| 'SyESlLeg 1881 -] L UoHEUBLTIOP)

WD W papnjou| AjBlueses eq leys b Ad paiiuapl spiodey

~SONTHIT

Jopuep|
qng / leunjoenuen

“ew) #q [[BUS 150US BB S |BUBIBW 'JyD Ul AnBiquie Jo esed U 1e8ys E1EL pesoxdde 1ad 8 8q JJEYS [epeew iy
*8UOp aq J[BYys DUEPUB)S Weas|ed Jod s soel) Bujsiveses ‘sadig [ Jo4
10dX B 13HE A9 Z B | "ON 1S Ul peUOHUS L §158) 81 Joj sHodal Jo uotiedlea sedid TIv'S Jo4

TSILON
SILE L0
AlalAa]lr dvb Jed sy dvD 180 sy VO o melnayd| ¥
BBYE B5SE “ON JBaH [ dWwe)s
51/ 6€2L I sl/egzl S Bpy 1 "ON Yoieg
Alm|d][} ol sestoig B3| s ostiozid JByw| %001 [Bns(A Jolepy 10 uonEaIBA vones|yep|| £
1561 850
FELN leayg 93l 'is8) uciseypy
azis Yoea ele] peaciddy|  eleq peacuddy|  og2piSI ‘Bugeo) ourz Jo sadid |9
ojedweseuc g A [#m| d [ dl  |/sesbiglled sy| jopipiglsedsy|  Jed sy| ofipig) sad sy Joley| ssew p Ayuuopuny| sod) Buisiueaes| ¢
el
MM d M DLIE %00} E:r.m.ﬂ& Jafepy 158) aIpAy
A SIsAEy
100Ug g .
Al alld ol 1eay tad i Jof 22t
& eleq uw>oam< eeq vw>oam< 4 ¢ W._n“__.humw_w| U [BAURID
oz, A / B6BSES| 1 6BSE S 30 puag ‘uojeB seiuedeld
joanedsa| A F A [rd|p] DLra /62181 FBEZLS |y pp g | o misus ) slew IB9|LBySa
1e1 peiego Jo| LM | M| d [ 1 ol %00L | WsweInsespy Kalew |edolsuaiulq| sedig pedspld jo
%6 wopuer <, A || d |- i %001 fensip ole Jexsfud| uopoedsul euld| |
M|l o |wWla SdAl
LL 0L [+ a L g L] T £ Z !
Bupaeysd sploosy suLiop SN0 MR JO sucpeiedg “ON
po F-HTES 7] 103 Aousby Jo JjeuLiog soueydasoy aouaiejey wnjueny) | y2eys jo adh) | vopesssen SIPSHARIBYD } ssuedwon |°1S
-1 juR)INSUOD I3HE SN - Jojaequod
= uRlD ~i$oN 107 -1 Jadnyaeinuey
waysAg syoefey (i1 - efwioed =i 'oN dYD I .\\ \h.h
-13efoid| (689tSUEEZLISI) Sadid MU ID S - wey Y FrY-N

TI0WRucs/s




98

| Jo | efied

Jeuid aq |leys Jaays eeq / Big u| pajjvads enjeA ‘dvD g 192ys eleq ; Buimelq u) payyoeds siejeiueled uj esualaylp Aue jo aseo u| - 8joN

895 UM ALoUITY BuiAolddy Jo 2INBUDIS g sWeN

SSOULA <-M 'UCREIYMIA <-A ‘ULIOMEd<d SUNLYNDIS
IN3IND < N 9 Asuabe pajeuluou 10puap
Jlayy 10 (13HE} 1010eRU0Y <-3 I0ERUeS ANSABINPEINURK <-W |10ppenuon ang / Jaumoenuep
poday "dsuj - | 'sjeswHa)) 1581 -0 "UOREIUSLINDOP
YD Ul papnjoul Allejussss aq Jleys p A9 paynusp! spiodey
-I"ON juswnacqg -138M JUI|ED 104 -caN
198yg eleq lesys Bleqg
S| d M DLl { B1q paaciddy| 7 Biq paaoiddy %001 FINETIVET TR Jofey ssaupieH ssaupieH| ye
199ys eleq 139y5 Eleq
Sl d | M ol 1 Biq peaoiddy| ¢ Biq pansciddy %001 JUSWRINSEAR Jofen uojsusg uojsuswig| £
LN 4 13HE 19ays eleq
f10pusA AQ %0L .| WM [ W | d | M ! sbexes oN| / Big parosddy %004 jsa) aunssalg lofep 158 | 0ipAH ebejes| Z'Z
10pUBp
AQ passaU)pA 24 0) s|sAleuy
SISAlBUY [eIWBYD b A | WA [ d | A O1W pJepuels s.Byn| piepuelg 5,811 eay/ ) leawayy lofely [eolWay)|  sisAleuy onpaud| L
tmonoadsulfenid| g
189ys 107/ sidweg
= | = | d|~|Bo1sEB PIS SBHN Ps sBnW|  wopuey sisjeuy ge1 lofewy [edlway) sholy ols4| ')
1934sg 107 f sidwesg
- | - | d [~ |Bo1sBiN PIS s8N ms sl wopuey sishjeuy ge Jofew (esjWay) wdiasey deng| L'}
[ElIBIEN MEY( |
MO W] d 3diL _
Li 0]} [} 2 L 9 9 ¥ £ < 3
Bupizeys SPI0IBY SWON SjUsN20Q] qosyn suopesadg ‘0N
SHielley 10} Aoushy JURLINILN asueldesay EEITETETENS jo wnjueny | 3oasys joedAy | uopeoysselny | sopsuaomIEyD 1 spusuadwoy IS
* =l juelnsuon TIHE 5/ -: J0JIBIUCD
o U T1E,) ~SON |01
wayshs s306(ay W -: ebeyoed = "ON dY0D =1 Jalnjoenuep
~T5eload| spueg |DV - way
TIopeRuons




a9

L jo | ebed

Jeuld aq |jeys 3@ayg eieq / Biqg u) pauivads anjeA 'dvD ' 129ys ejed / Hupeq u) peyiseds siaaweled U 29UaJagip AUR Jo 8SBD U] =i 910N

[EBS I AJMOINY BUAoiddy J0 eimeubig g eweN

SSPUJIM <M "UONEILLIA <A ‘WM< d

SIHNLYNSIS

1NID <= N % Aduabe pejeuiwou oy

10pUaA,

o (13HA) 10198IJU0D <) IORENUOY qngrBIMPRNURK <-I |ioperuoy qng / Janjoenuely
Hodey "dsuj - Y| ‘Sleaye 182 -1 "UORBIUSWNIOP
YO Ul pepnpul Alenuesse aq |eys h AQ palyRusp| SpIoISY
~"ON JuaWwnaog =198 el Jod =€aN39a]
10aug BleQ 12aug eled #3591
MM |d|p 211 { B1Q paaoiddy | Big panociddy %00L olelg a1pAH lofepy| oBexesjesg op £e
‘ffjuent uoepade uoreusdo
JO%OLSSSUNM| M | M | d M Hl yjoolg yjoag 9%Lo0L uonesadQ Jofepy uofoun 4 op ze
0} LNIINDHOPpUaA 12ays sleqg leays ejeq
f73HE| M | M| d | M ] 1 Bug pancuddy | Bi1Q pesociddy %001 JUBIBINSEBY Jolepw uolsuewic]| eajea pejquiessy| g
uonaIdsul euld| ¢
98Yg eeQ #1891
Al AN dl abeyesa oN|/ 810 peaciddy| %001 2Ne)s CIpAH Jole| sseupybil yesq 1591 1i9ys Apog| 22
199yg vleq Jed piooay
seanssasdisal < # A | A | d - ‘dsu) sseoold-ul| Bumesqg s LW %00} JuawaInsEap lofepy |eugisusug aleq ‘Apeg| 12
‘uopdedsu) ssacold-u|| 2
uopBJadQ) uoperadp mapey leuopaund| (eAleA neud 104)
A A |Adl M| OLSAN woows yioows %00} QAL sSUN Jofejy 2 [BNSIA[JepuAD opewnsud| ¢l
(anjep
A A [NdlM op op op YoyeqJed | sisfeuy e lofejy op [enuep Jod) walg) £}
a1
Al AN M) ETIN op op 10| Jed sisd|euy ge Jofepy op aeo| Z'L
1eeys jaeys eleq
eyeq s Biq addy 1 Buq ddy |eviueyIBp
Al A [N M a1 {Slusasley( /gl usasiey| jeadled | 0L Adepunog loley 7 BBy Apog| 1L
N0 WBNoE [ [E[10JeN Med| |
A o} W [ g 3dAl
LL 0l 6 f L 9 g -4 £ Z
Bupjreyn SpI0DBY SULION sjueLnaog Haeun suopesedg "oN
Sylewey 1oy AousBy Jo JeULIOY souejdasay asualajey Jo wnjuenyd | joeys jo edAy | uopeosyissen | sonsuepeieysy | rspusuodwog IS
-IJUBnsuon 3HA S/ - JopdeLLGY
DR ITE-T] o] -80N 07
wajshg syaslay W -: abeyoeg TON dYD =l 1ainjoenueny
yaloid [snewneuy / jenuep] eajes e ajuy -; way| My 2 N0A e
STICIDRIU0D/S

UB[d Alj|enD bulinjoejnuey




1 jo | ebeg

leurd aq ieys 1esyg eleq s Big u) pey|oads anfeA ‘v B 199ys ejeq / Bumelq uj payoads siajoueied Uy souasapp Luk jo aseo uf-: 810N

[BBG Upm AUOLINY BUIAGIAdY JO SINEUBLS B SWEN

SEUM <-M “UOREISIIIA <A 'ULIOHDd<-d SIUNLYNDIS
INTIND <= N2 fousBe pejeukuou Jopuap
8Ly fo (13HY) JolerIUC) <=0 JOJoBNUOY gnStisinoenuel <-W iowenuon qng ; 1eunoepnuey|
Hoday ‘dsu| - W ‘BlesyHas 183] -7 ] "USHEUSLINOOP
YO Ul pepnipur Ajlenuesse ag (eys p A psyjuepl Spiodey
~1'ON JeWnsog =88 sl Jo4 T EE.]
z-Hed 1i51 Giset
19ayg Breg Sd/128ys ejeqg uny "yoa)
mlm]|dlp ol 1 Big peaciddy 1 B3q panoiddy| %008 sIuBULOMEd lolep 182 opzzoN| Alssy Jossesdwos| gg
1eays vieq 122Ys Ble(] |BNSIA
Ml m|dlpr ol 1 Bag pasorddy 7 810 peaoiddy %001 JuslWaINSEB Jolepy J uolsuaw|q leurd josuon| Z2'g
19ays Beq 122yg eleq [BNSIA
Mmlm|dlpr ol 1 Bug peacuddy 1 Big peacuddy %001 JusLIBINSEDY 10lely } uoisuawig Jo|oon Jeyy| L'e
Tonoadsujeurg| ¢
jeays geq 1591
Al ALd]M ol ebexea oN 1 BiQ paaouddy %004 oNEs oIpAH Iofely| sseuyfiL yee 129|000 JoYY| Z2°Z
peay
183U y$9L 1810 %3 pesH
Al ALd]H ol afexes ON eleq / ‘Bip 1ddy %00} oljeIg 0IpAH lofe| sseuybil yee weld JepuliAig| 1
uopIadsu] §5a8d0id-U|| g
Al AN op op op %001 MBIABY [BNSIA loley Ol s4N jeued 1oquod|f i1}
Al AALH op op op %001 MRIARY |ENS|A olEN|  OLS4N yoimg dwa] | o't
Al A A op op op op op Jofep op ] poy Bunosuuogy| gL
Al A N op op op op op lofel op Heys yurig( #°1L
AL oA v M op op op op op lofe op peeH JainQ| £°|
Al A Nd M cp op op op ap Jolely op peaH eWel4| Z°|
1|eyg
ejeq ; Bug 1ddy|  Jeeyg meq  fig 107 |ediueLsaly
Al A nd] M oL 1 Sl ueas|ed( sddy / gl Juane|ey| JojeaH Jed | oL SN Jolepy ® [edlwayy JeputiAgf 1ot
500 Wbnog / [ENele|] MEy| |
X121 W [d Zda
LL [1)% [ )] £ 9 g h-d £ 4
Bupyaayn spio29y SULON sjuaINaoQ b EET] suonesado "ON
SYiewgy 10} Asuaby jojeuucy aouejdesny eaualajey J0 wnuenyd | yveygjoedA] | uopesppsse|) | sapsusioRiEyD } sjusuodwon ‘18
T juensucy SHE S/ - 103900 -
-l jualn =1$ON 107
waysks sivalay |jW -: ebexyosey =i ‘ON dYD =1 lalmpaenuey
ESEEE| Jossasdwod - wayy
UE[d A[enD BUROENUEN EFHEE IR




zio | ebeg

£'9 19 0b61
€939 08S|/1e8ys Bjeq Bunueleg on=g saue[equn
Al Ad]|M Hl ov6L O8I { 81q penciddy %001 { ofweuedq Jofepy lenpisay sefiedw)| z'Z
“uiw gg Joy 4eybly
S1J2AS UDIym pESY
HOINYS JO %4051 obeyean
Jo peey psjel duind 0Z1S Sl /1e8ys B IL { Bunsen
%0028 ISeL PAHl A | A | d | M ol sbeyes oN eleq / '61p uddy %001 ANElS 0IpAH Jofep( jo sseupunog Busen| L'g
uoj}3adsu] ssavaid- U Z
sSsaupIeH SSaUpIEH
Al A N M op op cp op ‘awed “wey) Joley|  ERlWBY) 2AB9IS YeyS| 'L
28€ 3 WISV ww pge .y
f18eyg eleq| I 104 8L 3 WLISY % 004 JEN 8 [BNSIA PjeQ eorung
{ Big wddy| jieeys eyeqsBig| jesHled | {BEUBYDSW 'leaueyDaly
Al A ndl M cp / Sl uessied| uddy/ gl usasiey| jeeHJad | ‘dwod ‘weyy Jolepn JLITED o] yeus| et
Al A Nd M cp op op op ap Joley op igjjedwy] 271
% 004 [ensip rejeq aoeung
189Ys JeeH Jad SSOUPIBH 'ssaupieH
eleq s Big addy| jeeyg eleqyBig|l 1esHJed | lesuBy28N ‘leoiueyden
A A Nd| P ol /Sl ueasley| ddy [ S1jusns|ay| leeHJed | dwod ‘weyy soey ‘eoiuayn Bused| 1L
SN0 jybnog f eaje med| |
M| 3 | W[ Q 3dAl
L oL 1 8 L 9 S 14 £ Z I
Bupoayn SpIODY SULION fUewnaeg ¥aeysn suopeiadg "ON
SIBWY 104 Kousby 10 Jeunoy asuejdasoy BDUBIBBY jownueny | yoeysg o odf) | voneoysse)s | sonsuejoeiEyD {1 siuenoduwon ‘IS
T - UENSU0Y T3HE S/ -: J0}0enUOD
- uLlp =:50N 101
weysds s3afey (M - #Bexoey -1 "ON d¥D -1 Jainjornuey

=yoejoad|

diund duing - way|

ue|d

leny bupmjaenuey

T10)oRuonS




Z o g obed

leutd aq |jeys yeayg eyeq / 61g ul payidads anjeA ‘dvD B 199US eyeq / Bummesq ui payiseds siajawesed uj aouasaylp Aue Jo ased uj -: 8joN

€8S UM AJIoyIny BulACIddy JO einjeubis g sWeN

SSOUJIM <M ‘UODROBIIBA <A ‘WIoMad<d

AN3ITD <= N % Aousbe pajeuiwou

STUNLVYNOIS

10PUDA

J1ay} 4o (13HE) J01euUoD <= 10}0RINU0Y gng/sinoeinue <-I|iojoenuon qng / Jainoejnuepy
Hoday “dsuj - Y| ‘S)esyiuad 3521 -1 ‘UOHELSWNIoP
YO Ul pspnpul Ajejuesse aq fleys p Aq psujuapl spiodey
=I'ON Juswnosog -19s) 2| 104 -:5aN3OT]
Bupured
panoidde| s|npayog Bupuied juswainseapy juswainsea|y
- - - i Jad sy| panocidde sad sy %00} 9 [ensin Jolepy Q [ensiA Bujuied| ¢'¢
punos [euliouge o),
1891 anp jgnop jo 9sed
M| M M ol Jesp anpun oN piepuels 4N %00} dug / [ensip Jofepy|  Jespp enpun|  uryssy dus dwnd| z'e
uonelqin
@ 9SION
Xew SIH ‘fousiog IOJON ge]1se
SUOIOIW QG - UOKBIQIA /193us eled| SIH /i88ys eleg samng *® lamod paje.qied yim
9 Xxewqp gg-9asioN| m | m M ol 1 Baq panoiddy 1 B1q panoiddy %001} 9 Juswainsesy 10feN ‘pesH sSA | 1sel eouewuoped| g¢
€
¥ | o |w/|al adaL
b 0L 6 8 L 9 ] 14 € [4 %
Bupjoayo SpJo2ay SULION sjyudwIno0Qq No3yo suonesadp "ON
syIewy Joj Kouaby JO Jeuniog asueydasoy aouaiajey jJo wmuenp | 498yo jo adAL | uoneoyisseln | sopsusyorieyn 1 sjuauodwon 1S




L4o | ebed

[euls aq [jeys Jeeys ejeq / BiQ Ul palioads anjep 'dvD 3§ 193Ys e1eQ ; Bumeaq uj peyjioeds siajewesed uj asusieyip Aue Jo esed uj - 3JoN

jEas Wilm Aoy Duaoxddy Jo s1eubls R eweN SSOUYA <=M 'LIC|JBOYLIBA <A ‘WioHad<-d STUNLYNODIS
TNII1D < N '@ AousbE pajeulllou Jiayy Jopusp|
Jo (13H8) JoPRIUOY <3 UOPBIUGD aNSRINDENURN <-W[iopequoy ang / Jasnoejnuen
voday "dsu| - g| ‘@1eaynta) 1se -J1 UCREJUaLINDop
YO Ul papnoul £|leRuasse 2q flEus b Aq PeYyPUSpl SPIOOBY
=I"ON JUSWN23Ieq =as s K4 =SONISDHIT
ajnpaipos ajnpayosg
Bunured Sunuied JuBWAINSBAW
I I I Hl pasciddy paroxddy 4001 149 10l flensiA Bupuieq og'e
jeausg jeayg
Mim|[d]|p Hl Bled/YAM3| ®ied/ YINr3 %001 jsal ugposyag [B2QUD uonasyag
1B9Ug e { feroy) 159)
M| M|d|M Hl eeqd /YWrd| eeq/ viuea %001 }sa] sssuyng [B2nU] eley Buudg
'Bug peacuddy 1984s =B
MM |[d[r =1l LT AYWra| /L'Z2eavINra %001 aNneIpAH [ED0UD anssaid
MM |d]|r Hl 6.Q pesciddy| Buq pascuddy %001 JuaWaINSEa iofepy suQisuauwI] Bupsa ], z'e
efuely
0} adld g adid o}
uogeDIU| JEBUIT Smo[1ag JO PIap
Alm|d]|pr Hl IR oN|  S9L-FWLISY| %001 fensia sofepy| 19114 Jo 121 dq Alqwsssy| |'g
uoposdsu) [eury| ¢
weag-
UoREs|pU| JEBUIT {BunLlo 4 18y 10 PI3AA
Al A|d ol /SHOBIJ ON| GBI -T INLSV %001 B 240000). 1dQ sofew|jo  sseupunocg SMolIeg 10
Al A|d M ol ‘B1Q pasocddy| Biq pascuddy 84001 JuswaInsespy Jolew uo|susung adid g smolpg| L'z
uopsadsu} ssas0igd - uj| 7
‘B1q peaosddy | ‘Bi] paaciddy [eoayD
Al A|AMG oW /2902 Sl 1290z S| Jol 1ed | sishlety Qe Jofey % [eoisAud | adig pug /sabueld| z7|
‘Bug pancuddy| -6ig perciddy |B21way?)
Al AAM QLN /P0EdL POZSY| HOEL $OZSY| JeeH 18d | sisAleuy qe lolew % {eoishyd smojled| 1L
[EHelE MBY| |
A [ D | Wl g 3dAL
bl 0l § 8 L 9 g hd £ r4 i
Supjoaun SpIo23Y SULION SuBLWNSOQ] Haayn suopesadQ ‘ON
syleluay loy fouaby Jo JeunIo aaueydasdy aouadejay Jo wnueny | yoeyo jo adAl | uopedyisse|n | sopsueideieyn ! sjusuodwen s
(=1 ueqjnsuc) T3HE SN = 10)0eQUOD
= A1) - -iSON 1071 |
wayshg s199fay 1IN -2 abeyoeyd -1 'ON VYD = Jaanjoenuen

—1o0loig

MOTTI8 NOISNVYAX 3= wiay!

UEBld AI[ent bULN)oEjRueyy

T LY




L Jo | eBed

|ees yum Quogny Buelddy Jo s1meuBls § siueN

SOLGIM <M "UONBIDAA <A WIOHed<-d STANLYNOIS
1NTIMD< N B Aousde pajeunsou Jjay) Jopuap,
10 (TIHE) J0VAGUD Y <=7 ‘JOJOBIUCY qNS/IBINDBINUBIY < 1Iopeyjuey GNS 7 lsunpenuey
Hodey “dsu| - ¥| * Heoye] 158 1-0L "UOHRIUBLUNSOD
. YO vl papnfouy Ajjeuassa 2q |BY9 p AQ payRUep! SpIDISY
0N JUeINIOg -850 WaND Jod -:SONZNTT ]
- - -l %004 Uofedypas Jolew Malnay naog $
T | ~ | weuseeq/ 1004g Bleg SATE/, PIOUSIOS
A M | d | p]| oLml | Bumelq iddy Buwelg iddy| 4001 [eLOfINS sofey 40} HIRYD [BuDRILNS
188YS 8)8Q /| 1984S BlRQ SUOfeU|uLe | f SBupunow
A m | d [ p] oLml | Bupesq iddy 1 Bupeq] adey| 95001 [Aunugued fensia| Jolew 1 BULA 10) 385D
leays 2eq } 1e3Us eeg Wi
A M d | M| oLl | Bupaesg uddy 1 Buwmeiq xddy| 4001 [eNsSIA Jofew Jpewnaly 10} ¥¥8UD
188ys meq / 1eeUs ejeq
A M d | p]| ol Buwelaq “iddy § Buwesg ddy| %o aweInsesy loleyy uotsusw |
984S BB 132Us Bleq
Al M| g [r] Ol | Bumelg uddy Buwea ddy| %001 1ensiA Jofey [ENSIA
uoj u |eld)
BNPeYPS BINPaLDS [EE] SSG00]
Al oA | AR o | Sunued ddy Bupuieg Jddy| %00l /9peus /140 ol 1B01SAUd [HUB) £ JUBUNERIL BId
BuRrea) ¢ |
199g AS 5d "Od Uun
Eeq; m:;muD 188YS Bleqg >1_n_ JO axBIN R BZIS
A A Alr]| OLn panv.ddy| 7 Bumeiq uddy| %001 [ens|A J0(Biy lensial ad& jo uogesyuen|
o WoreE| £
A A A e ol Bumesqy didy buwelg ddv| %00l ueWRINSea N 1ojepy SIBUNOIU |
) ) Alpr al g g %001 Bo1sAld By 1clew ‘[BolsAUg B WMD)
€Ls
- sl d]- =1 'Sl BIg wddy| £16 :51/ B uddy| %001 [ensiA Jofeny BAsiA 19843 YOUD
ey L
N o) ol _aas
L [EELITE) iﬂm mEmoz w«q_m_‘_uon xuum_.o ] m,mad t £ u=|o=mqﬁo‘ oN
[STTITES T A0} Kaualy FLRLLTIEE] eauejdasray SaUBIaeY wnjuenyy |jo poipewadi] | Axfeyen |payasys sapsnsjaeieyn 1 83 didon s
- uelnNsuoD 13HE SHN - 1030BIUGYD
=EHOM
gLt =1$ON 13T =6
wayskg s33a[ey N -: 86y 3ed ON dYD
=oefolg sjoued [B207-1 Way|

TIRaueIS

Ha @A




[eS

4 Jo | afied

Teas ywm Aloyiny Bulaosddy Jo aimeldis 3 sweN SSOUUM <M ‘UOREIMEA <A ‘LLoHBd<d STUNLYNDIS
LNZITD <= N Aouabe pajeujutou IopUSA
18 10 (13HE) JORBIID <-3 JOKRAUOD qng/rain)Ienuel <-W|iooenuon gng / Jaunpenuejy
Hoday ‘dsu] - M * MyBoyIUY) 1591~ L ‘UonEBIUaWINDOD
YD Ul pepnpul A|epuesss Bq |leys h AQ  pauquepl splodsy
"ON Juawnaog @S el 104 - 11
A A nd | - ueld Alfend ddy us|d Alleny ddy| %001 [eadadde g voneoIEA lofely sseupBKdweg dg oLl by
| uopejuswnacavd | &
M om [nd| b ol ampayag Bunuied “ddyl ajnpatps Buguied “ddy| %004 JualaInsEly ‘lens|A Jofay 140/ usiul Bupued| ¢'¢
rapesade SA[BA L=V TERY
M| M| AN Hl pJrepuels s paspuels sAN] %001 8[oAg seu § ‘lensia Joulyf  eltioq Jo vonelade f1seLuny| Z'g
touawiq
UORIPUOY) PAIVEL Iy M MO ANd | M o1 1e8us gleqg 7 "Big 'diy| 1weeys meq /s Big-ddy| 001 WUBLLISINS BB [ feNSIA Jolep g ssaumedrog Assy |eulg| L'g
[ Uoposdsaneud . | ¢
188)
M M I Nd ] M ol 1eeys geq 7 8iQ 'ddy|  jesus ejeq s Aig ddy| %001 2Unssald oIAH ‘[BNSIA Jofeyy| abexes / ssaupunog| |8ssaA 4o Jselopiy| bz
BAlBA BLUOP P
- - d - - prepuels f Bug sm prepuels ;s Bag sam| %001 JUSIBINSEAR ‘IBNSIA, louyy| uoisusung g |BNSIA} 2Wog Jo Buunaey| ¢z
A A ad R Hl G91-3 WASY SOl WLEY[ %0l uni [euld Uo 1da Jolew
INTND| A A | aa| b ol 591-3 WLSY S9l-3 WISV %o Und jooy Uo [ 40 Jolepy sajeq Buplem
{13Ha Aq panaidde dod Vd
ag o) SEPIBM[ A AN M| 7Sdm X1 - 298 JNSY X|-285 AWSY| %001 | uonealenD 7 empaoaly lofepy / ¥Dd / Sd| Buiplem g ssptom| 12
_mwm_ 5582 - U A
E3H/L “dwoy rearsyo $o9ug [EANIBYD
A A nd| 2L 'MS gl /810 doy PIS 5178 "ddy 1B8H/L uonebuoiz g g1 tolepy ooy Eoisiyd ysugl ¢')
A Al ad ]| M H| 10771 WseInsealy ssaupseH
- - d |- - PIS /Bag sym mg 7 Big sun %001 FENsIA Jolepy Speyaq) sveung jeag pasu|| ¢t
A AN T LT KLY CETEN) SEalD eSS
A AN K oL 188H/1 Uonebuo|3 ¢ S1 Frayg |eofsAld
- - d | - - pizpUBlS S prepuels sif - %00l fensip 5198)80 228pNg
- - d | - - {1eeus ejeg / Big “ddy| 7leaus =ieq / Big ddy|  %00L solep suotsuaung|  18ssaA o) seteld| 274
AN TR TR TTiERHT “duisTy [ESISLT WD EEIUIRGS
A A || b oL L sSeupIEH R SE woRuD feashlyd
- - d | - - paepue)g plepuelg| %001 [ENSIA sajaq aoBlnG Apog
- - d - - /19eys meq / 'Bia ddy| f1eeys aieq s fiq ddy| %008 \walleInsesp Jolep SUOISUALLAY | sAleA BwWop g awog| L)
S|el8iE N |
N 9 | W [s| LTSN
Lt oL [ [ L 9 5 v ¢ z L
Bupyaeyn SpJo28Y ¥asyn Jo payasyn suofgeiedg "ON
SyIelUay 0] >u.._wmd. J0jeloS SUMQN ﬂucn.—nmuud. flUewnIog edUalaley | Wwmueny |yreyojo wor_ua—;__.un__a._. EOGEHU Sa)ISUalRIBYD I Q:w:OQEoU |8
= JUBYNSUOD 13HE SN -: 10J9RIUCD
L TLT T

juelo
we)shg syaafey LI -: #beyded
eeold

-180N |07
‘ON d¥D
|essan podsuel| -t wesy

-

+ I0)3EJU0 D[S




Lo | sBag

ees Y Kuoyiny bulacsddy Jo sameudis 7 owen SSIUIM <M ‘VOJIEDYLIA <-A ‘ULOHad<d | SAUNLYNDIS 1
WAl < N '8 Aousbe pejeuuou e 10puBp|
Jo (13HE) JoENURY) <D UNSENUCD aNSAaINIBINUEN <N liojsequon gng # saimoesUe

=I"CN Juawitiaeq

1080 sl JoJ

podey “dsu| - M| ' 91BMED 159170 L “UOREILSLINIOP)
WO Ul Pepniow A[efuesse aq freus A A0 PeYIUBP| SPIOSEY

|eAosdgE
A L L B} Aueny ddy uerd Awenp ddyl %001 B UAREIYUBA dofew s1suseidag ROy
USREUBIINIGG Y] ¥
Lalb B i I: il WeWBINSERN |
120 eq (euys duqued| - M oInd] - =5 Bunuied ‘ddy Bupuieg 'ddy| o0 ‘BnsiA| Jofeyy 140 / ystud Bupued) 2'¢
|aays uojsusuRg
SOLEEMMAL <) M| M [ ad | M ol weq / Bug ddy| weeyr meq ;'Big ddy|  wooy fensip] Jofewy Asey feuld| ve
LI <
WAUBINEEDH Buipuug Bugng|
- . d |- - PJUPUBLS SHW pepueS s | 9500t ‘Iersiny Jouy Bupuew ‘dn 1y uogeauqed| 2°2
M| M [Ad R i 591-3 WLSY Gol-IWisY[ %l uni [euid ua 140
A L LIRS ol 591-3 W1SY)| SO WLISY| %00l URJ j00Y UG 1dQ sreejeq) Bulplaay,
13HE Ad peacidde| uoAEIyEnD DdM
aq o) siepleps A AN M [UDD/BdM] M- 988 JWSY ¥l - 595 JNSY| %00 1 03npaacld lafew) YD/ Sdm Bumiaas 2 siepiem| 12
“dsuy ssednld- z
A YRR ol %001 naliamseay SUoISULI
A A |ANd] M TN PIRPURLSG plepues WL “dwo [BIRUBYDY 333y [eouay)
- - 4] - sl +8aa sHW st r6aasanm %00} IwrisiA| Jolsp) 5109100 08NS BEzON Amidg| Z'y
A A [N BIN el E IR ENLT] EELTGI RIS
A AN M aLw paepum)g) 194/} uofieBuory ¥ 3L Aoy (evisiyd
- = 4] - Sl1189US prepus Sl %00 16r1S1A $RejeQ SRS
- - d |- - #eq { Bi] ‘ddy| seys meg fBug ddy| %00l wewemses)y aofepy suoIsusLID Apecg Joj soleid| 171
STEREH Avd }
N g | w]| a 3du
1L [ 5 [} i 8 s r £ z ]
Bupiaayn spJoaay SULION SIOWNICH yoays jo AIBUD peEN3ey] suopwadp ‘eN
SHJELIAN Ao} Azuefy JojeuLog gaue)desay SIUID)EY wmleny | o powpeyfediy | AioBajes | sofisiejoRIBYD { saueuodwon s
J3HE SN - doj0Rhuoy
= uayg =1HOM
SoN 131 =By
waysis siaefay I - 9be3oRd ‘ON d¥D

RESILYR]

raddoy ayuid - wey
[

HECIE Bl




[T

}Jo | ebrd

[eag U Ayicying Buiaolddy jo eanyeub)s g ewen SSOMIIAN <M TUCHEDLNEA <A ULIOHSd<-d STHNLYNDIS
AINTNO < N B Ausbe pejeuiwou Jey) Jopuep|
10 (TIHA} J0PBRIUCY <=0 JOPBNLOT SHeNPENURN <W|I10)580u00 ang / JaInjoeiue
Loday ‘dsul - dl ' SIEDHET 188 ]~ L UOHERBLMDOP
ol JoUIN30G 5501615 104 W Ui pepnisun Alenussse oq I[BUS a A pRyIuep Spiodsy
UEld _mgmmmn_.z o
A A |Aad] - Aenp -ddy ueld HienD 'ddy| %00k '? UARRIYLAA Iofapy ssauaeidwoy P OL| VY
wogeiuaulnao 3
BINpaYIg 3npayas JRuamsesy
‘dsip asgjeq Bujuied| - M oad| - ol Bupuied "ddv)| Buguied -ddv| %ol "BNSIA Jofep 140 7 usiid Bupuiedizg
1@9ys ejeQ 180Ys UC{SUSLUIC),
Mo oMo nd|» ] ¢ fuq ddy| eeq /g ddv| %001 [BnsiA Jofely) p ssousiedwon Assy euld(Le
L O A K
WBIEMSCON| BUpURD BupWR)|
- - l4]- - psepUERlS SN PIEDURIS SUNE  %00L NS Joun) ‘Buppep “dn y4 uepeouged |y
uonelssld "Q0d Apag o) odjd 'abuey
eiqeayddy 4| - = ld]- Hl 61q ddwmn B iddvruw) %001 ‘dn 1as jujor| ofey dnydf o edid- H_uzceo £
I pug|
- - ld]- Hl 619 uddwyy B wddwmn| %00l usieInsee Jofep suosuewil|  Bupayoey ebuey| 22
A | M [N H Hl 591-3 W1SY GOL-T WISY| %o0% Ty feLtd Uo 140 solepy
Tad¥| A | oA || b ul §91-3 WISV SOL- WLSY| %00L | urueed ue 1dd 1ofew|  wpsyea Buipiem Buipla,
113H8 ig peacidde HOd uogesyiEny) DM B Uenesenty
aqojstaplepnl A | A |[Ad| M| 7SdM | XI- 298 ZNSY| W] -%9% JNSY] %00k / ainpasald lofey| 1 HDd / Sdm PP | T
nmw_.__ SR - U] z
A | A (NE[M] DLW ESHL | GRiog) [ ¥oeUD FEoYD)]
A A tAd| M O prepumS 1esH/L | uoneBudiz § S) AT BAsAUd
- - jd - - SI/eRys ERQ(  prRPURIS S/ 1P84S| %00k [ensiA s190/0Q 8oEUNg
- RN - 1 °64q *ddy| eyeq / Big ddv| %001 awaunsespy Joley suojsusuag|  Apod Jo) sajeld| L i
3
A 2 jw| a IdalL
L [ 3 [ 2 8 $ ¥ £ T 1
Bupjaayn SPI0DBY SULoN sjuswinoeq HI9ys Jo }39UD PafaeYD suspeiadoy 'oN
SfJewsy 10} Aouaby Jo yeuuoy waupjdassy FIUISY winuend |Jo poyrawredA] | AoBayep | sopsueeseyn | sueucdwon |t
-l nsuoD T3HE SIN = 10PERU0D -
=t Jueifd -I80N 101 -uBy _H h_
wejshg s1vefey N - abeyoey = ON JdYD
Swaelaid Xog [eujuLs] -t Wey|
= I0IRI0D]S |




to?

Ljo L eded

[BES Ui KGNy BUIAGIOdY Jo eimeubis g eleN

SSBULIAA <M, 'UOIBDLIIOA <A “WIDMAd<d STHNLYNDIS
LNAMD <N g Aouebe pajeujwou siay; Jo Jopuap,
(13HA) Jowaiue?) <2 JopeaUas) qrg/emsenuRy <-IyloloeRuos ang f Jemmoejnue|
Uoday ‘dsu| - y|'sjeaimuar) jsa - 52 UojusLInIop
Y0 ! pepnjau Allenuesse eq Jleys p. Aq peyliusp| spaodey
-i"ON JuawnaoQ| -850 Uy 1o =eaNIOT]
|eAoudde
A A [Nd] - umld Auren ddv|  ueld AuenD ddy|  %oGL 3 UCREAYUBA Jofey $59URBI0WOD dl2 oLt
IO ELT] [
SNPARS enpayas JUMLIDLNSBO Y|
“dsip edcjeq bunured|( - Mo (nd |- ul Bunue -ddy Bupued “ddy|  %00L e Jolen 134 usiad Bupued|ge
RNEC) JO| moene doys
MM (ad| ul wopessdn Lpoows Gupiiops sedoid]  %oot Iensin solen| Burso)D g Buiuado|/ gol yuw uonersdy| z e
183ys 19aus| uoisuswig
M| om (e yl eeg/ WO ddy|  eleq s 6 ddvp %00l fensin solew| % ssousierdwon) Assy euld 1L e
UopoRdsu) jeulg [
A | M (AR BTl 695-3 WLSY $9l-3 W1SY| %0l WU B0 U0 1dq O
A A Ne | Hl S86-3 INLSY 5943 W1SY| %001 | umwoxue rdg lolejy|  sampeg Buipresy
LN3MD /13KE A9 yod uopEateny DM
pascsdide aq 0} S1eplafh| A A nd M| rSam Xt - 998 ANSY XI - 99% INSY| %004 1 8aNpe02g Jofe| /7 HIDd [ Sdmn|Bumiem ' BIOPRM| LT
dsu] & 0dd - M| FA
uonaaypeds
A A A | M| OLsHN op op %004 L) lafepy FRNsia| - Joenpy £ repulko| €'
A ATANSTE Bl %00k TOR)8D eI WWCS < ek A LN
A A NG| oL 1EOH/L | dwed ey #BUg) [efweyd
A A (g b 2L op op ®aH/ | uogefuod w81 sofen)  auD Eojsiug yeys|z'l |
R[A [RETF 31 TESH/L [ TR TeTaeus)| WoBUD [BWBYD
A A |adl] b oL JEBH/L uopefucia 2 5, 3392 [Bas AU
- - d |- - PUSPUBIS S| /198US | plepuBlS S|/ Veeus| %00k fensip, 5)98je( LORHNS
- ERR - eeq/ big ddy|  weqy 6ig ddy) %001 WRIBINSEOY Jolep susisueuyg|  Apod o seleld| )L
3 W MEY L
b o [w]|al 3dn
b oL 6 8 i 9 9 v £ z !
Bunjoayn spoaay HUBLWNAG Hasys jo Noeys payseyd suogesadg an
sjewey 10) Rousby Jo reusog | suuop asuejdsasy asualejey wmuend (jo pupawedA] | Aolisien | sasuepweyn { spuavodwon |1
- gy nsuod 13HE S/N - 10PeRUDD
-IIOM
=Rty ~ISON 107 -uBy
waskg s1aefey ||Iw - abexyoey -1 "ON YD,

=e]0dd

ajen) abuBYDE[] Jeyung -! wajj

Bld a3 Upnaeinue W

- hnvaﬂﬂar_oo._w

Y




&

1 jo | abed

€55 i AHOUINY BuiAoiddy JO eInfeubis g SWeN SSIUYM <-M 'UONEIULISA <A ‘ULIOH3d<~d STUNLYNOIS
IN3MD < N g Aousbe pajeuiou wsyy JOPUBA,
1o (aHB) Joenuod <= Uopeauol gnguainenuep <-Wliojeiuon qng 7 Jaimornuepy
poday tdsu) - | ' BlRoPUSD 159] -0 "UOBIUSBWNDOR
YO Ul papnjoul Afjlenuasse aq |leys p AQ PaUNUSP] SPI0DY
=*ON Juawnoog -138 MBI 104 RN ELRE|
ue|ld reaousdde
A A |Nd| - Anenty “ddy ueld Ajjend ddy| %00t 9 UofjealUep, olew ssousjadwod B oL LY
UO[ENBWNI0] VO ¥
3Npayog ||npauss USWAINSED[Y
'ds|p esopaq Bunued| - M oAd| - Bugujed “ddy Bupuied ddy| %001 ‘lensia, Jofey 134 / ysiulg Bunued| z'g
190Ys B)Eq uoIsUBSLUIG
M| M [Nd| M Hl {'Biq "ddy| 19ays ejeq / Bug ‘ddy| %001 [ensiA slen| g sseusiedwon Alssy [euld| 1’
[~ Topoecsuipenma | ¢
juswaunseap Buipuus 'Bugny
- - d |- - pJEPUE)S 541 PJEPUBIS SHIN|  %00L ‘[ensip, loupiy ‘Bupyep ‘dn 14 uopesuged| z'z
A M o(Nd| M ol Sol-3 LSV Sel-3J WLSY| %ol uru [BuUId U0 1 dQ Jolep
10dM| A A | nd| P Hl §9L-3 WISV S9L-3 WISY| %00k unJ Jo0Y Uo Lda Jofely|  s19352Q Bulplam
/13H4 Aq paacudde Jod uajjeagend DdM
aq ol ssaplapn A A (Ad| M /8dM | X1 -09% JWSY X1-095 NSV %001 1 2INPE00I4 Jofen] 7 WD 7 Sdm| Buipia @ ssepEm| L2
‘dsu) $533044 - U] FA
A A nd]| b OLIN 1eaH/| ‘dwiog ey HIBYD [BAWBYD
A A AP aLW plepuels 1eaH/} uoneBuoia 9 St %9840 [eaisAud
- - d N - 51 /198ys ElEg plepuels gi / %001 [ENsS(Af sp8eg soeung
- - d |- - 1 Bug ddy|iesys mieq; 'Big 'ddy| %001 JuawaINsea 1olety suojsuaw|g Apog 1oy s&1eld| L1
S[EHeEW Med L
M 2 W a IdALl
43 0} ;] 8 L 9 g 4 £ Z L
Bupjoays eploday SWION elualnaeg ¥oays jo NaaUo payaayl suoeladQ 'ON
SYJeway 104 Aouaby 10 jeunog souejdasoy aaualayay wnjuent |jo pouiewsadAi) | AoBajen | sopsueoeieys | sjuauodwion Is
-1 JUENSUCD S3HE S/N -: 10)2EUDD
=ISHIOM
B UL o -:SON 101 -uByy
waysAg sjoefey W -: sbexoed P'oN dVD
Soelalg BA|EA JOI16Y ainssald -: way|
“TI0PIRUGD[g)




lle

| jo | efed

Jeeg uiim Ajuouiny Buiaoiddy Jo aimeudis 3 aweN SSOUNAL <M ‘UONEINLIAA <A 'WIOHBJCd SINNLYNDIS
1N3|T7D ==N % Aousbe psjzunou 10puUBA
1124) 10 (13HA) JOPRNLOT <] U0PBNUSD gngaaINPENUER <IN iopenuo) gng fJaanjoeinuey
Hoday uonosdsuy - Y| ' 91E3UA]) 158 <= 7] "UDHEIUSLUNIOP
WD Ul pepniou) Alenusses 8q [eys p Aq peynuepl spioday
=1"ON Juawnoaog -gsn uallg Jog -:eaN39T]
A A |[ANd] - - ueld Aglend) 'ddy| us|d Auen 'ddy| %4001 tenoudde g uogesyusp Jolep ssaugialdwod PRI IRY
[ uopmuswnsogvo v
anpaysy a|npayog
“dsip euojeq Buguied| - M | ad 1] Bupuied "ddy Bunuied ‘ddy| 9,001 JUBLIAINSBOJ '[BNSIA Jofeyy 130 7 ysjug Bupuied| ¢'g
T 1eays jeeys 189 |sssan,
M| mo|nd| b ol eleq / Bag ddy|  eeq;fug ddy| %00t 24n5534¢] QIPAH_TENSIA solew|  sbexes/ssaupunog 50 y8010pAY | ' |
eeys 12ays ugjsueun
M M (And| b dl meq/ fig ddy| =eg g ddy| %001 juBwainsealy / [BNSip Jole % sseudjadwon Alssv jeuid| L'e
tiopydadsul (euig £
dn 19s aZZoN
*Ba) peacuddy 'Biq pancuddy {uonejuauo Jas yo ‘AIBAD) o 'uopasedald aBp3
- - 1d |- ol / plepusys sUN| 7 piepuBls SUN|  %00) JUBWRINSEAJA ‘[BNSIA Jofeyy| "Buyiiey 'Bumng ‘Supien uoneouqed| z'z
vodey A 295 AWSY] 1A 985 3WSY X9 L Bulpnpur s ® 579
A A |Aad|Mbswiday | snsseDszez sl Ji-sselnszaz sl %00l ls uoysa) Audesboipey [ [BOBMD op
M| m Aad| ol §94-3 WLSY §94-3 WLSY| %01 uru [eujd ue ) 4@ Jofew op
AN3ND) A A |ad| M i §91-3 WLSY S9L-3 WLSY|] %001 Uni jooy Uo | da lofey spejed Buiplem
£73H1 Aq pasaidde H0d Buiplapa
2q 0] SISPIEAA| A A ad] b / SdM, X1 - 085 IWSY X|- 988 JNSY| %001 UoREJIEND [ @INpad0ldy lofep Odi ! ¥Dd 7 Sdw B SJOPIBM| 1T
“dsu| 8883044 - U] 4
A A |ANd| M o1} S91-3 WLSY Sol-3 WLSY| %001 1581 4a eponwy Jo 144
- <l d|p] ow walg waus| %001 usuraInsealy Bujuupy L /ssauolL puz
- - d | p ol meq/ Big ddy| epeqy-Biq -ddy| ea00L JUIWBINSEOY 1ofe suosuawg paysiq psuwuod| gL
A A ad M oL jesH/| “dilo? [ediwayd AIBYD [EdjWRBY]
A A |nd| b o1 piepuRlg| IESH/L uofjebuod ¥ §1 wo21) jeosiyd abue|t
- - | d|- - RIBPUEIS S| /)28Ug S1/39845| %001 [ENsIA 5129/ 80BANG #® pu3 paysig
- - d |- - geq / Big 'ddy|  meqg;'Bigddy| %00l JUalainsesy Jofey suosustna| 'S J0) SEIBjg | LL
ELS)E MEY b
M 2 W | af 3dAL
LE 3 8 8 L 9 g 14 £ Z L
Bupyoays Spioday €ULION £juanao( ys8ys Jo suoneiado *ON
syJeLiay 10} Aouaby JOjRWLIOSH aouejdeady asuelsjay wnuenpd | y98ys jo poulspedAt | Kiofimen | peyseyn sansuajaeseysn| fsjusuodwosn | 4s
- JUBYNSUCD T3HE S/ - J013BAUOY
= SYIOM
-y -1SON 1071 - B3N
wajsig spoefey |W -: ebeyoey =1 "ON dvD
EREEI P 18A]300Y NIy -1 Wey| HA 280 [8
ug|d MJEND bULMDEJRUER =T 10J9RjU0D/S




(M

IV3S ANVANOD SHOANIA/SM3AdIg aiva
INLYNDIS
VN
HOAN3IANZQdIg SUVINOILAIV J3Hg
3dAl
- 4 -0a- -0Q- -0a- -0Q- 1NOSSOud YN NOIS3HAY v
- [4 -0a- -0Q- peley -0Q- IVOSIA YN JavHs ‘e
SSANMOIHL
- 4 eloy pejey -0Q- ANdWVYS| LNIWIANSYIN YN W4 2
FOVIIN0D
'? HSINId (Q3N01S ® AIAVHAS)
- [4 -0 poley -0a- %001 IVNSIA YN 0VRINS °)L ONIINIVd 2 ¥3INRId o'e
NOILIONOD
- 4 -0a- -0 -0Q- %001} VASIA YN A0VRINS ‘¢
013 ANIL ONiddIQ
FANLYHIdNEL
HLONTILS
SI'AT3Y SI'A13Y NOILNT0S
03dS 13Ha '03dSs 13aHa SH3AL3INVHYd INIWLVIHL-THd B
- g| X008 9501 /QlLs ™4n /7aLsS™4N]  Oldoldad $S300¥d =fo) S$S300dd ‘t| NOILYHVYdIdd 30V4HNS hx4
/
10343Q
F0VAINS
- [4 -0Q- -0Q- -0Q- %00} IVNSIA YN HSINId '€
IVNSIA®
- 4 -0Q- -0a- ~0a %001 LNINIHNSYIW YN ANIWNDITV'E
- 4 "OdSNI '0dQ 'AddY "0dA "AddY| %00} LNIWIBNSYIW v NOILNIWIQ °L NOILVYORIgvd [e®
L oL 6 8 L 9 S 14 € [4
M| d MO3HO
Q003 40 WON IN3IWNNO0A HO3HO 40 doH.1an MNOIHD ‘ON
SHAVYINS AIONIOV LYWNOL FONV.L4IJOV JON3YI43Y| 40 IN3LX3 /3dAL "LVO| SOLLSIMTLOVYVYHD| NOLLYH3JO/LNINOJWOD 8]
H IANTOA NOILO3S SS300¥d-NI IvORILOF13 WALI W3LSAS ¢d0 | 133HS
UL 10/€00-D-00-905-03d ¥3GWNN
NOLLYOIAIO3dS NV1d ALITYND HOAN3A
© d3AGNNN 374IL A3aaig] Nvid ALVYND
* NOLLYOIHIO3dS 103rodd © {aNOLSND




(k=

VIS ANVIIWOD SHMOAN3A/SMIAdIg 3iva
FUNLVYNOLIS
FWVYN
HOAN3IANIAalg SHVINDILYVL 13Ha
- - 4 -0Q -0a- -0 %001 AYORdL03T13 YIN AH 2 Yl '€
- - [4 -0a- -0a- -0a- %004 AvoRLO33 YIN|  FONVINYOLH3d 2
PrER] ‘ALs A3y % ‘aLs'‘Ai3d e
- - Z 1531 *03ds 13HE *03ds 13HE %001 IVNSIA YW ANIWNOITY 'L NOILO3dSNI TYNIJ-3dd 0’9
ONIXId
- - 4 -0a -0Q- holoy %001 IVNSIA YW /NOIS3HQV T
-0a -0a- %001 VNSIA YN} SS3NLOZHNOD 'L ONITIIAY VONDRIVIN Q'S
- - 4 -0Q- -0Q- -0Q- %001 VASIA VWN|  ALITIGISS3OJV '
SSaANILITIWOD ®
- - 4 -0a- ‘Odd "AddvY "O¥Q ‘Addv| %004 IVNSIA VANl  SSaNLOIMIOD '€
- 12 -0 -0Q- oley %001 AVASIA YW SSIANMOIHLZ
ONIMYHA ONIMVHA SWall
%004 901 FUNLOVANNYW|  FHNLOVANNYN %001 IVNSIA YW ALIQION "L SNOMVA 40 ONILNNOW oY
42 ol 6 8 L 9 g 14 € 14
Alm|d NO3HD
Qu003d 40 WYON LNIWNJ0d MO3HD 40 QOH1aN HO3HO ‘ON
SHHUVYATY AONIDV LVIAYOL 3ONV.Ld430JVY SONTHYIJFH| 4O INIIXF AdAL ‘LvD| SOLLSRIFLOVMVHO| NOILYYIJO/LNINOJNOD s
Il IWNT0A NOLLD3S SS300¥d-NI TVIRRILOZTI WL W3LSAS 240 ¢ L33Hs
- NOLLYDIdIO3adS 10/€00-0-00-905-03d ¥I8NNN YOAN3A
© J3gNNN L 3049 Nvid ALITYND
*NOILYOIdIO3dS 103roxd ¢ d3NOLSND




%

Iv3S ANVAINOD SHOANIASH3AAlE aiva
FHNLYNOIS
ANYN
¥OAN3AM3Caid S¥YINOILYYd 13He
AdAl|
03dS/'oua 03dS/9¥A| SNONNLLNOD ® 3411 473HS
-] e 008 901 SHANVIN SHANYIN %001 WNSIA YN ‘IAVHS 'INVIN'L HSINYVA ® LNIVd| +'3
forlel ‘0¥a
-l e %008 901 SHANNYIN SHINNYIA %00L| LNIWIANSYIW YN SNOISNIWIA'e
[«E[ETREN oL 181 03d$/'o¥a 1531 'dO¥d ‘AHd
38 1VHS "ON LV3H -] e S¥31NddNS INIATTIY SHANVIN|  "ON LV3H/L|  HO3IW B WIHD YN 3 ‘WIHO'Z|
‘013
S$310H MO8
‘SHOVHO NOILIANOD
B 3008 901 WOY4 3334 %001 WNSIA i 30VRINS'} ONILSYO| €L
HOAN3A
3HL A8 @IMOTHD %008
38 TIVHS ONIMUVIN 901% 0L EEENE] 03dS/'9¥d SSY10
SSY10 ALY¥IJOUd - | e SYINDdNS AINIAITIY SHANYIN SEREIH WNSIA YN AL¥3dO¥d'Z
043
SS3NNIA3
NN 'SHOVHO NOILIANOD
-l e -0a-| WO¥Y4 3344 %001 WNSIA YN OVAUNS'L SIUYMQUVH| T
(1108
1HOd3Y 3A3) 1S3
-|e *O3dSNI -0a- -0a-| -0a-| 1S3L "HOAW YN avo1 4004d'e
934$/'98q 03dS/o¥a
-le -00- SNV SHANVIN F1dWYS) LNIWINNSYIN YN SNOISN3WIQ'Z|
043
SSINIAVM
'SHOVHO
‘SN NOILIANOD S17063A3 'NOILO3S
- le Y008 901 WO¥4 3344 b %001 WNSIA Vv 30VIUNS'S, 'SALVId 113348 L3aHS| L
TJOULNOD
LNO LHONOE ® TVINILYIN MVY|  0°)
1] [']] [ 8 L 9 S 14 £ [4 )
M d MO3HD
ay003 40| WYON AN3WND0Qa MO3HD 40 QOHLIW MO3IHO ON
SYMVYWNIY AON3DY LYWHOL JONV.LdI0OV|  3IONIYISFY| 4O INILXT /3dAL ‘L¥D) OILSIHILOVYYHO| NOLLY¥IJO/LNINOLINOD] 1S
Il SNNTOA NOILO3S| (AW 8 A7) 3A0EY ® M) G5 SYOLOW 10313 OV :W3Ll W31SAS 6 4O | 133HS
FILIL €0-A3Y '£00-D-00-905-03d JZQNNN HOAN3A
 NOILYDIZ193dS . NY1d ALIIVND /43aaig NY1d ALFIVND
 ¥IENNN 3L
: NOLLYOI4103dS| 123royd . ¥INOLSND




T4

v3S ANVdWOD SHOAN3NS.H3adld Jlva
AANLYNDIS
ELLAL
JOANINSAAIg SHVINOILEYd 1348
14043y NOILYYEvYD
- € ‘"dSNI -0a- -0a- %001 1831 i /AONVNYOLYId Y
(318v0I1ddY
*03dS/'94a ‘03dS /'o¥a YIAIHIHM)
- € -0a- SRAANNYIN SHANNVIN 3TdNVS| LNIWIHUNSYIN VIN SNOISNaWIQ'e
ALINNLLINOOSIQ
IVOIHL03T13 ON ‘ANOD
- € -0Q-[3OVAVQ "SAHd ON - -0Q- -0a- YW TWOISAHd T
$018 a1y 's¥010313d
'dN3L HSNYE NOgIVO
‘SO 37av0 'SAEVD
*03dS 'oda ‘03dS '9dd ONILYY 'SHO078 TYNINYEL 'SHOL
- € -0Q-] SHANNYIW SHANNYA -0Q- AVNSIA v BIIVN L -DIANNOD 'SY3LVIH I0VdS| 9L
‘03dS 13Ha
3N0aY| ‘03ds SMYTd
? W 66 40 VIO ¥04d [ € -0Q- SHANNYIN 88EV-N.LSY -0a- in ¥ IVNYILNIY
'0da
- € Y008 907 SAHANNVYA -0a- %001 INIWIHNSYIW YW SNOISNIWIA °g|
ON HOlve
AINIWLVYIAL S1s3l $S31L43d0OuUd
aL Sl ‘03dS 1V3H HO| AVOISAHd AVIISAHd
- € SH31ddNS| ANVAZT3Y ‘OY¥0 'Od4N|  ON LV3H/L ? 'W3HO YW ® "W3HO T
Q3NIVINIVIN $103430
349 1TVHS NOILVYOI4HNZETS AVNSIA ‘ONOD (@37710Y ¥O a39U04)
IVYAOUdY SHOANIA - € -0Q- WO 3344 - %001 IVNSIA YW 30VAINS L 14vHS| §°1
1 o 6 8 Z 9 S ¥ g z i
M d MO3HO
ay0o03y 40 WHON IN3IWNO0A MJ3HD 40 AOHL3IN MO3HD| ‘ON
SHUVINIY AONIOV| LYNNYOS JONVL4300V IONTYI43Y| 4O IN3LIX3 /AdAlL] ‘1v3 JILSIHILOVYVHO NOILYY3JO/LNINOAWOD| 1S
il SNNTOA NOILO3S| (AW 8 A7) SAOEY ® MY §5 SHOLOW "10313 OV ‘W3l W3ILSAS 6 40 ¢ L33HS
Egitin €0-A3Y '£00-D-00-905-Q3d ¥IBWNN HOANIA
- NOILYOI4103dS NYId ALIVND! /433dig NVYIdALINYND
* H3ENNN JULUL
: NOILVYD14103dS 103rodd . "¥3W0L1SN)




s

v3aS ANVdWOO SHOANINSHIAAle 3Lva
FUNLYNOIS
FNVYN
HOAN3A3QAIE SHYINOLLAVd 13H8
S1¥Od3Y
*NJSNI SQYVANYLS|  SQYVANVLS
SHOANIA| ¥3HLO YIHLO
20U ¥O s8 ¥o s8 1S3LHOAW doyd "HOaW
2| - | S¥uANddNS /SIINVAZTIZY|  /SI INVATTY SI1dNVS 3°10313 YN 3 'doyd '103713C
“HANOLSNOM3HE A8
NOLLYOIHI¥AA ¥O4 QY003
NIVLNIVW ANV SHEOM
SIH LV (31dIWVS %04) SiSva
WOANYY NO HSINI 30V4dNS $10343a
¥0O4 ¥O3HD IVNSIA LONANOD IVNSIA HSINI4
OL ¥3UNLIVANNYW HOLOW «| 4z | - | g 3008 501 WOY4 3334 - %00} IVNSIA YW JOVHNS 'L SHOLONGNOD| 6L
sl
LNYAZT3Y
o1 st JREELS JEEN sis3y
z |- e $431NddNS LNVAZT3Y SANNYIN -0a-| HOaW®'LOo33 YW JONVLHIOOV g
LHOIFH SHNG 3HL|
NYHL 3HOW 38 TIVHS LHOIZH
SSINMOIHL HSINYYANOILL, Oda *'o¥a SUNE ONIANTONI
VINSNIHOLOWAW YOA[ 2 | - | € -0a- SHANNYI SHANNYI FIdWYS| LNIWINNSVIW v SNOISNIWIQ'Z|
(sung
WOYH 3344)
S10343a "aNOD (@3aHONNd)
-l -] e 008 9501 VNSIA ON E %001 WNSIA VI 30V4UNS L ONIJWYLS L33HS| 8L
oL
SH3Nd4NS
¥O ANV ‘03ds '03ds
z |- e 008 9501 SANNYW SANNYIN IdNVS 1831 v SOILSHILOVHVHO
H3HLO g
*013 SA¥VO8 SS3dd
'SH3dVd ‘SQY0D SONIANIE
JRTeEER $10343a ‘013 'aNOD ‘SIAIIS YN SIVINALYIW
2| - | ¢ "LdSNI IVNSIA ON - %001 WNSIA YW 20VUNS 'L ONILYINSNI ¥3HLO| £}
L [ 6 8 L 9 S v 3 [4 3
Al M 4 MOIHD,
a¥003Y 40 WYON LNTWND0Q| YO3HO 40 QOHLaW MO3HO ‘ON
SHVYWIY AONIOV LVINHOS IONVLJIOOV|  IONIy343d| 4O IN3LIX3 13dAL “1v0 OILSIHTLOVAVHO NOILVHIJO/LNINOJWOD| IS
T INNI0A NOILO3S| (AW ¥ A1) 3A0EY '8 M S SUO.LOW "L0T13 OV ‘WILI W31SAS] 6 40 € L33HS]
ERTIN €0-A3Y '200-0-00-905-03d ¥ATWNN BOANIA|
: NOLLYOIIO3dS NYId ALITYNO /430a18 Nv1d ALYND I N\\h
; H3IGNNN 3L ——
: NOILYOIH103dS 103ro¥d : ¥3IWOLSND




11¢

v3aS ANVANOD SHOAN3IASM3aalg diva
FUNLYNOIS
3WYN
HOAN3ARiIaqIg SHVINJILNYY J3H8
oda oda
- - € -0Q- SENNYN SJNNVYIN IdAVS| LNIWIFNSYIN YW SNOISN3WIa'e
$103430
IVNSIA ‘ANOD
- - € -0a- WOY¥4 3344 - %004 WNSIA YN 30vNNS'T
'§03dS /'oda $03ds/0da 1IMSYD
- - € -0Q SJNNYIN SANNVYW %00} VNSIA YN 40 IVRIILYW'L S1aAMSYO B §TV3SO| 2L
4 - € peley -0Q- -0Q- %001 -0Q- YN HUAH'P|
. y 03dS
03dS 13HE /' 03dS 13H8 /'03ds ALIQVdYO AONYLS
4 - € -0a- S.ANNVYIN SANNYW -0a- 1831°103713 YN “HLIM'dW3L'E
o¥a o¥a
- - € -0a- S INNYIN SHNNYW FTJWYS| INIWIUNSYIW v SNOISNaWIQ'C
‘aNGD (318v0INddv ¥3AIUIHM)
- - € -0Q- -0a- - %00} AVNSIA YN A0VRINS’L ONRI S| L1
§103430
IVNSIA HSINIZ
4 - € -0Q- WOY4 3344 7 %001 WYNSIA YN 3VAUNS’'E
S3ANOOTVLYD
SANNVIA
ONIREY3g L33HS 133HS|
4 - € -00 v1va 13Hd v1va 13H8 ANdNVS| LNIWIUNSVYIW viN SNOISN3WIa'z2
133HSVLva 133HsvLva
[4 - € -0a- Q3AOUddY Q3A0UddY %004 AVASIA YW IdAL? BIVINL SONI¥V3Q| oL’}
79da SHINVN| /'OHA SNV
4 - € yoog 6o -0a- -0a- -0a- AN3IWIANSYIW YW SNOISN3WIa'e
25 [']3 6 8 L 9 S 14 ¢ 14 3
Al M d HO3HD
Qy0o3y 40 WYON 1N3WND0a AJ3HD 40 QOHLIW AO3IHO ‘ON
SHAVINTY AONIOV LVINHO4 JONV.Ld30TV| 3ONZFH343d| 4O LN3IX3 /3dAl] LV9 JILSIHALOVHYHO NOLLY¥3dO/LNINOJWOD| IS
(I AINNTOA NOILO3S| (AW ® A7) 3A0BY 8 MY 66 SHOLOW L3313 OV ‘W31l W3LSAS) 6 40 ¥ 133HS|
3L €0-A3Y '200-D-00-905-Q3d HIGNNN HOANTA|
* NOLLYQDI4ID3dS NYd ALITYND /d3aalg NYd ALIVYND NN\\*\
* ¥38WNN FLL A~
20 /8
: NOLLYDI4ID3dS L03royd - H3WOLSNJ| -




(7

v3AS ANVJWOD SHOANaNS.H3aalg 3Lvd
UNLYNDIS
ANYN
JoanNaA3aals SYYINOLLYYd RENC]
1831 3dvL
3 ONILLND
L B 4 joog 601 -00-| -0a- -0a- SSOND)| YN NOISTHAV'b
N BRI yoog 607 -0a- -0a-| -0a-| IVNSIA YW 3AVHS'E
(1v0D HSINI4
H3ILINOD13 AB ® Y3AWIYd HLOS)
L B 4 -00- -0a-| -0a-| IdNYS| LNIWIUNSYIW VIN|  SSaNMOHL LNIVA'Z
GNVLS
2102 AINVAII3Y
SY 3WVS 103ds
'03ds 13HE/03dS NOILYYVdIdd
L B 4 008 901 73Hg SNV %001 WNSIA YN 3ov4uns'L ONIINIVd| €2
1'03dS 13H8 §9L3-WLSY
103ds /'03ds SMOT4
L]l -]z -0Q] SHANNYIN AIN3ATY -0a-] Ld VN A0VIUNS LVHS'E
930 o¥a
-l - -0Q] SANNYN SANNYIN -00-| LNaIWIENSYIN YN SNOISNIWIQ'e
-l -1z 008 907 HSINIH G009 -0Q-] %001 IVNASIA VI HSINI4'L ONINIHOVW| 22
040 94a
-l - -0a-] SANNYW SANNYIN -0d-| LNIW3ENSYIW YN SNOISN3WIA'Z,
(yoLvis
SSIANNVI10 3 G31VOI¥8Yd 40 3SVO NI)
-z ee Y008 901 HSINI4 009 -0a- %001 WNSIA VI dIHSNYWMHOM L ONIGT3IM INVHS HOLVLS| 12
SS3004¥d NI| 02
L oL 6 8 L 9 S v £ [ 3
Al M d NO3HO
Qayo03y 40 NYON AIN3IWND0Q MO3HO 40 @OHLan MOIHO| ‘ON
SHUYINIY AONIOVY LYWHOS JONVLLIOOV]  3ONIYI4Fd| 40 IN3LX3 /3dAl] ‘1vQ OILSIHILOVHVHO NOLLVYIJO/LNINOIWOD| 18
I SNNTOA NOILO3S| (AW2 AT) 3A08Y 8 M) 55 SJOLOW "1O313 OV ‘Wall WILSAS| 6 40 G 133HS|
LI €0-A34 "200-D-00-905-03d HIBNNN HOAaN3A
: NOILYDIF103dS NV1d ALIVND /43aqig NV1d ALITYND 1 \ \ /|
 ¥3IBNNN FILIL s
. _Iu i2a I8
: NOLLYD14193dS] 193roydd I HIWOLSND)|




v3S ANVdWOD SH0AN3NS.H3adlg atva
AANLYNOIS
E A
HOaN3INY3adIg SHVINDLLEYd 3Hda
NIAID
39 0L SdiQ 33xHL| | - 4 %oog 607 peley -0a-| -0a- -0Q- YW Sdig 40 'ON'e
WNOJVA|
NIIHD RNSSINd
- - z Joog 607 -0Q- -0a-| SNONNILNOD $83004d YN ‘dW3LT]
- - z ¥oog b0 -OQ- -O0-| ONILYVYLS LV 1831 "AHd YN ALIOSOOSIN'E NOILYNOINdWI| 9T
1834
V17130 NV
ONV ONVLS
HYOLOW AW XHOL| L - 4 Hoog 607 peley -0a| -0Q- -0aQ- Elel HLIM 393uNS'9|
NOILYINSNI
- - 4 oog 6ol -0Q- -0a- -0Q- -00- =1e] NYNLYIINIG
l - 4 ¥oog 607 -0a- -0Q| -0a- -0Q- ote] JONVLSISIY|
l - 4 %oog 6o -0a- -0Q- -0Q- 1831°103713 d0 HFAH-NIE]
- - 4 %oog 6o ey -0a- -0Q- peley ool SSANMNV3AT0'Z
‘0ads ‘03ds
73HE/'03dS 13H8/'03dS
- - 4 ¥oog 607 SAANNYIN SHANNYIN %001 IVNSIA =le] SS3INILINHWOD'L ONIONIM| 67T
IdNYS WOANYY %01 NO «
(3noav| 10dS10H
ANV MINZ 40 SHOLOW HO)| L | «1 [4 %oog G0 -0Q-| -0a- -0Q- 1831°103713 viN ? §S0O7 3H0T'e
ONINILHOIL B
- - 4 oog B0 peley poley %00L| LNIWIUNSYIW YiN NOISSI¥LINOD'T
/ ‘0348 '03ds
- - 4 soog b0 SAANNYIN SAANNYW INdNVS| LNIWIENSYIN YIN ESELENERE (eze) ONBIOVLS 133HS| ¥C
25 0l 6 8 L 9 S v ¢ 4 3
Al M d MO3HD
Qyo03y 40 WHON 1N3IWNOOA 03HO 40 QOHL3N NOIHO ‘ON
SHAUVYINTY AINFOV| 1YWHO4 JONVLd3OJV] 3ON3Y343d| 40 IN3LX3 J3dAL] pAze] OLLSI¥FLOVHVYHO| NOILYYIJO/ININOdWOD] 1S
1 IWNTOA NOILO3S| (AW 8 AT) 3A08V 8 MM G5 SHOLOW 10313 OV ‘W3L( W3LSAS 6 40 9 133HS
LI €0-A3Y '£00-0-00-905-03d WIANNN HOAN3A|
* NOILYDIHID3dS Nv1d ALIIVND n3aalg NY1d ALIVAD
© ¥3aNNN ERIAIR
- NOILYOLID3dS 103royd - H3IN0LSND




[1q

V3S ANVJWOO SHOAN3ANSH3aalg aLval
FUNLYNOIS
INVYN
WOANaAMIaalg SHVINOILEYd T3HE
SILNVAZTIY|  SfINVAITIY "ONILNNOW ¥3LV3H
) z %oog 607 '03dS 4N *03dS 94N %001 wnsIAl - YN 30VdS B ALE ‘ALY 9
3000 ¥NO100
IONIIYYW
/SNOILYNIWYAL|
SIINVAZT3Y|  S1INVAZI3Y SERETERE o)
LEE N 4 oog 607 "03dS 94N *03dS D4 %004 wNsIAL YW ‘SSINLOIYHOD'S
S| LNVAT13Y '03dS 94l
N 4 Yoog 607 [ RET] I'98a'94N -0a- 00  wW SNOISNIWIQ'Y|
L -] e yoog 607 -0Q- -0a- -0Q- SYAN| YW AVId WIXV'E
-1z ¥oog 607 -0Q-| -0a- -0a- NnsiAl - YN dIHSNYWIHOM'Z|
-l -tz yoog 6o -0Q- -0a- -0Q- ‘Syaw|  ww ANIWNOIY' L Alanassvy| oLz
(183l ONILSYO
YIIMOUD) 310 40
3 z xoog Bo *03dS "D4W Ko EELRLE] -0a- 10313 WO SSINANNOS'Z|
ATNO ¥OLOW ovel OSI JONVIVENND ATEW3SSY|
AW HOH NOLLYDIHIM3A| + 4 Roog Bol ‘'OMd 'O4W 103dS 94 -0aQ- JONVIVE 'NAQ|  ¥D vnaisay'y HOLOY 3131dWOD| 62
I 4 Aoog Bo -0Q-| -0Q] -0a- 183110373 WW AH'E]
ne
! 4 yoog Boy -0a- -0a-| -oa- 1831 131vN|  ¥O SS3INANNOS'Z|
LNIOF
L B 4 xoog 607 -0a- -0a- -0Q- 00| ¥O SSANILITINOD'} NOISS3YJWOO/ONIZVYE| 82
SSIANINNYITO % A1anassy|
-l - xoog Bol -0a- -0a- %004 WNSIA| - YW SSIANLOVAWOD'L HYOLYLS ALATdWOD| L2
[ I 4 yoog 60 -0a-| -0 -0Q- -0a| YW NOWLYY¥NA'Y
1 ol 6 8 L 9 S v 3 14 }
Al M d MOIHO )
ayo0o3y 40 WY¥ON AINIWNOOT MO3AHD 40 QOHL3W MOIHO| ‘ON
SHAYINIY AONIOV LVINHOA IONVLI300V|  IONIY343Y| 40 INILXT /3dAL ) OLLSIHILOVHVHD NOLLYYIJO/LNINOIWOD| 1S
1T INATOA NOILO3S[ (AW 8 A7) 3A08Y 8 MM 65 SYOLOW "103713 OV ‘Wall W3LSAS 6 40 L 133HS
ERI €0-A3Y '200-0-00-905-03d Y3aWNN YOANIA|
: NOLLYDIS103dS NY1d ALIYND f430qi8 NV1d ALIYND
 ¥IBWNN Eglinl
I NOLLYDIH193dS| 103royd  ¥3IWOLSND




20

v3S ANVdWOD SHOANINS.Y3aald ALVa
UNLYNOIS
VN
Hoanaadzaals SUVINJILYVL 13HE
2- 310N,
AON3OY 133HS 133HS ¥3L3IW0X3 AG HSINId ®
NOILO3dSNI A8 d3Q103d vivae viva® AINIWIHUNSYIN SSANMOIHL
GOLNYIdONNANYS] L | ¢b | € oL *03dSs 13HE '03dS 13HY EREINS 2 IYNSIA YN '3AVHS LNIVd 0L
(@314103ds
0rZ8-sl ovezg-st 1834 1) 83N
€-310N ¥343Y "AYOLVHOAY] 6€28-SI 6€28-S! J00¥d INY14 4004d INV14
AIN3AN3J3aNINYWON4 oL L | - | 2 o4 289¢-S| 289¢-S| AdALL NOISOTdX3 YN NOISOdX3'6
14043y 133HsS viva| 133HS viva sTiviaa
T-FLON L | ¢t | 2 *OdSNI ® GZe-Sl 8 52€-S| %001 IVYNSIA v ALY I4INVN '8
¥31V3H 30vdS
40 ¥l '3ONV1SISTY
Z-ALONG| L | ¢t | 2 -0Q-| -0a- -0Q-| %001 -0a- V| 40 INFWIUNSVYINW L
ais®
aLy 40 FONVLSISAY
T-ALONG L |4 | 2 -0a-| -0a- -0g- %001 -0a-| V| 4O IN3W3¥NSY3W ‘9
133HS
£-3LON H333Y ‘AYOLYHOEV V1va anNy azis 1531 "HO3AW NOILO3LO¥d
LIN3AN3J3IANINY WON4 0L L | - | 2 oL '03dS 13HE|  SILNVATI3Y /3dALL 10313 N 40 334930's
St LNVAZI3Y
2 133HS 133HS NOILV.ANIIHO ONY
L4043y v.iva/oda Viva/oNa IVNSIA B SNOISNAWIA
-l iz *OdSNI d3A0NddY| Q3IAOYdaY %004| LNIWINNSYIW viN TIVH3AOY
§9021-Sl 5902 4-SI 13A31 3SION
T-3UONg| L | ¢t | 2 -0a-| 8 620Z)-SI '® 62021-SI %001 -00- Y 2 NOLLYHEIA'E
'03ds
13HE ¥3d SY
1531 WVI03dS
ONIANTONI S183L
Z-FLONg| L | ¢ | 2 -0 -0a-| -00-| %001 -0a- v ANILNOY'Z|
*03dS 13H8
y3d SV S1s3L|
133Hs vival 133HSVLvd WIO3dS
18043y /03dS 13HE|  /'03dS 13HE ONIGNTONI
L-3ION L | Wb | 2 1831 /52e-SI /1528-S1|  3ZIS/AdAYL 1831°15313 YIN SLS3L3dAL'L sis3al| o€
L 1]} 6 8 L 9 S 14 £ 4 3
A M d ¥O3IHO
Qy003Y 40 WYON AIN3NNO0G MO3HO 40 dOHL3aw MO3HO "'ON
SHHYINIY AON3OV| LviANOd JONV.LdIOOV|  3ONIHIATM| 40 INILIX3I /3d AL "Ly OILSRIFLOVHVHO) NOLLYHAJO/LNINOJWOD| 1S
11 3IWNTOA NOILO3S[ (AW B A1) IACEY 2 MM 66 SHOLOW "10373 OV ‘WaLl NLSAS! 6 40 8 133HS]
ERI £0-A3Y "200-0-00-505-03d H38ANN ¥OAN3A|
 NOLLYOIHID3dS NY1d ALVND /d43aqig NVY1d ALIYND
© Y3EAWNN ERITIA
: NOILLYOI4103dS| 103royd : ¥3W018NY,




21

Y3S ANVAWOD SHOANIASHIAAIg ALva
FANLYNOIS
3NYN

AUOAN3IAREFAAI8 SUYINOLLAYC 13Hd

AJIRM3EAA

SSINLIM'M

WHO-¥3d 'd

{43NddNS SININOJWOIVINALYIN MYY) HOONIA-ENS "€
(4FYNLOVANNYIN HOLOW) HOAN3A 2
H3IWOLSNOM3HE "L

"¥3H1390L H108 SHIWOLSND ANV T13HE NVIW TIVHS (1) AONIDV 'NOILOISNI NI G3ATOANI SI ¥IWOLSNO HIAIHIHM ¥

‘Q3Lv3d3y 39 LON AV 1S3L 3S3HL
F1GVTIVAV 34V ANOLVHOEYT INIANIJIANI WON- HOLONW 40 NOISIA ANV 3ZIS "IdAL ¥V1IWIS NO S1S31 3STHL O3 SILVOIHILN3O 1S3L ASYO NI €

‘NOJN Q334OV ATIVALNW 38 TIVHS NY1d ONINdWYS 3HL
'STNdWYS WOANYY NO S1S3L INILNOY SSANLIM TIVHS 13HE "HIAIMOH "HOANIA 3HL A8 INOQ 38 TIVHS SHOLOW %004 NO SL1S3L ANILNOY 2

'03Qi03A 38 TIVHS 13HA A8 ONISSANLIM 'ATIVOILINO ANY 3ZIS 3HL NOdN ONIAN343a |

USbE uohoadsu| Jo] SpUsba ]

‘S3LON
1 [ 6 8 L 9 g ¥ ¢ z 1
Al M d 03HO
Qu003Y 40 WHON|  IN3WN20Q MO3HO| 40 QOHLIW MOIHO| "ON
SHUVINTY AONIOV LVWNHOd|  FONVLIOOV|  FON3WISY| 40 INILX3 AdAL_ "1v)) OILSNILOVYVHO, NOLLY¥3JO/LNINOJWOD| 1S
il SRNT0A NOILOZS| (AW A1) SAOBY ¥ Ml 65 SHOLOW "LOT13 OV Wa Ll WILSAS 6406 133HS
FLIL £0-A3Y '200-D-00-905-03d 438NN ¥OANIA
: NOLLYOIHIO3dS NYId ALVND : py3cal NYIdALMYAD
: HIGWAN ExITN nin
: NOILYOIID3dS 103roNd © MIWOLSNO) Gl 50 o)




[3-

1v3S ANVAWOD SHOAN3NSFaalg 31vQ
FUNLVYNOIS
AWVN
HOAON3IAMAaalg SHvVINJlLNVd 13Hg
IdAL]
- - Z -0a- -0a- -0Q- peley 1NOSsSOodd YW NOIS3HAY ‘¥
- - 4 -0a- -0a- eley -0a- IVNSIA VN JavHS '€
SS3NMOIHL
- - z -0d- -0a- -0a- ATdAVS| INIFWIFHNSYIN YA W4 "2
JOVY3IA0D
® HSINIJ (@3NO0LS ® Q3AVdS),
- - 4 -0a- -0Q- -0d- %001 IVNSIA VN F0vAINS °L ONILNIVd 2 J3Wd 0c
NOILIANOD
- - [4 poley -0a- -0a- %001 IVASIA VI JIv4HNS T
“013 INIL ONIddId
FUNLYHIdNTL
HION3NYLS
SI'AI3Y SI'AT3Y NOILNMIOS
03dsS 13Hg '03dS 13H4 SYIALANVYV ININLYIHL-T8d ?
- - Z| 0089501 /adls ""4n /alSH4N|  J1doid3d $8300ud =le] S$S300¥d ‘L| NOILVMVYdIHd IDV4UNS 0T
123434
0Vv44NS
- - 4 -0a-| -0a- -0Q| %00} IVASIA YN HSINIF '€
VNSIN®
- - 4 -0a- -0a- -0a- %00L| LNIWIHNSVYIW YW ININNDIV'T
- - 4 “OdSNI 'Odad ‘addvy ‘O¥A "Addv %00} LNIWIHNSYIN YN NOILNIWIA “L NOILYOIdav4d o'l
1) ] 6 8 L 9 S 14 € [4 3
AlM|d MO3HO
ax003y 40 WHON 1INIWNo0a MO3HO 40 AOHLINW MO3HD ‘ON
SHIAVNIY AONIOV| 1VINHO4 JONVLd30V JONIHIJIH| 4O INILX3 /3dAl] ‘LvO[ SOILSIHFLOVHVHO| NOILYYIdO/LNINOdWOD s
111 3WNTOA NOLLO3S S$S300¥d-NI TvOI¥.L33713 WLl INILSAS ¢ 40 | 133HS
JLIL 10/€00-0-00-205-03d ¥IGNNN
NOILVYJ14103dS NY1d ALITYND HOANIAN
- d39NNN FNLL : M3Aaaig| Nvd ALYND
* NOILYOI4103dS 133royd ¢ ¥3INOLSND




13

v3s ANVAWOO SHOANIA/S ¥Iaaig Jiva
FUNLYNDIS
JNVYN
HOAN3IAR3AdIg SHVYINOILYVd 13HE
) " 4 -0Q- -0a- ~0Q- %00} IVORILO3T3 YN AH2B Yl
- b A4 -0a-| -0a- -0Q] %001 IVORILO3a Y| JONVIWYHOZY3d 2
‘1430 ‘als ‘A1Y R ‘aLs ‘A13y®
- " [4 183t *03dS 13Hg *03dS 13H8 %001 IVNASIA YN INIWNONY °L NOILO3dSNI T¥NId-38d 0'9
ONIXId
- - 4 -0a-| -0a- -0a-] %001 IVNSIA YN /NOIS3HAY ‘T
-0Q-| -0Q- %001 IvNSIA YIN|  SSANLOINHOD 'L ONITTISVVONINEYIN 0's
" 1z -0d-| -0a- -0a- %001 IVNSIA VYIN|  ALITIFISS30O0OV v
REEINENERE (o204
- A -0a- ‘O¥a "Addv ‘044 "AddY %004 IVNSIA VW[ SS3NLO3IYH0D €
- 1 2 -0Q- -0a- -0Q- %001 IVASIA YW SSANMOIHL'Z
ONIMVYA ONIMVYYQ SW3ALL
3008 901 FHUNLOVANNYW|  FANLOVANNYIN %001 TYNSIA YN ALIAIDNE "L SNOIVA 40 ONILNNOW 0|
22 ol 6 8 L 9 S 14 € 14
AlMm|d MO3HD
ayoo3yd 40 WYON IN3IWNo0a MOIHO 40 AOHL3INW MO3HO ‘ON
SYHAVINTY AONIOV LVYNHO4 JONVLd30Jv JONIYI4TN| 40 LNILX3 /3dAL ‘13| SOULSIMILOVHEVHI| NOILYH3IdO/LNINOJWOD s
il INNTOA NOILDO3S SS300¥d-NI 1VOIdLD3T3 WALl W3LSAS ¢ 402 133HS
*NOILYOId103dS 10/€00-D-00-905-G3d YIGWNN HOAN3A
¢ Y38ANN J1LIL ~M3aaid|  Nvid ALYND
*NOILYOIH103dS 103royd © ¥3W0LSND




124

FINLVYNOIS
JNVN
HFOANIANIAAAlE SYVINJILYV JaHg
SIINVATI3Y ®
€-310N 133HS 133HS IVNASIA NOILVLNIIHO
ki 140d3y V1va/oda V1iva/oda k] 8 SNOISNAWIa
{-310N - 3 4 ‘NdSNI Q3aN0HddY a3anoYddY %004 | LNFWFHNSVYIN YN TIVH3IN0T
'03ds
13H8 Y3d SV
€-310N 133HS viva 1831 vI03ds
k] 1¥0d3y L1100 /'03dS 13H4Y ONIQATONI LS3L
{-310N 3 [4 1s31 SV INVS /5¢¢e-Sl %001 -0Q- YIN INILNOY'L S1s831| 0'¢
QYVvANvLS
L7100| LNVATIAY/O3dS
SV ANVS 13HE/03dS
- - 2| M0o0d 901 '03dS 13HE SHANNVIN|  ITdINVS IVASIA YW JQvHS'L ONILNIVd| 07¢
3000
AUNOTO/ONAVYIN
/SNOILYNINY3L
SIANVATTI3Y SI INVAI3H SSANILIN4NOD
- - Z -0a- ‘03dS'O4N /03dS'O4N %001 IVNSIA VIN|  SSANLOIUHOO'E
'03ds "O4N '03dS 94N
- - 4 -0a- /94dad "OdN /'94a 'O4N -0a- -0Q- YN SNOISNaNIa<e
- - (4 -0a- 03dS SANNVYIN 03adS S.ANNYN %001 IVASIA VIN|  dIHSNVIWMHOM'L ATI8W3SSY| 0
14 ['13 6 8 A 9 S 14 € (4 i
A M| d MO3HO
ayoo3d 40 WHON LNIWNJ0A MO3HO 40 QOHL3an Y03HO ‘ON
SHYVNIY AONIOV 1VYIWYO4 JONV.LAIIIV JONIHYIAAH(40 LNILXT /AdAL ‘1vQ| SOLLSIMILIVIVHO[NOLLYYIJO/LNINOJWOD| 1S
I IANTOA NOILO3S (A7) MISS MOT38 SHOLOW L3373 OV W3LI W3LSAS ¢d40 | 133HS
JLIL 10-A3Y '900-D-00-905-A3d YISWNN HOAN3A
NOILYDIdID3dS NV1d ALNVYND /4300I8[ Nvid ALVND
¢ U3dNNN L
*NOLLYDIdID3dS 103Jroyd : ¥3INOLSNI :




125

[IVaS ANVdINOD SHOANIA/SHIAAIg atva
FUNLYNOIS
ANVYN
YOANIANZAalg SHVINOLLYVYd J3HY
AdI¥3A A
SSANLIM ‘M
WYO4¥3d d
(4311ddNS SLNINOJNOD/VINILYIN MYY) HOAN3A-aNS ‘e
(Y3HNLOVANNYIN ¥OLOW) HOANIA ‘2
YIWOLSNO/FHE “L
ousbe uonosdsul Jo} spusbe ]
"ANILNYDS YO A3HSINYNA 38 TIYHS SALYIIHILYIO LSIL INILNOY ATNO ' MXS 'L OLdN ONILYY 40 SHOLOW Nv4 NOILYILLNINLSNVHXI ¥O4 €
“Y3IHLIO0L HLOE SHIWOLSND ANV 13HE NVIW TIVHS (1) ‘NOILOIJSNI NI GIATOANI SI HIWOLSND YIAT FUIHM 4
| | | _ NOdN QIIHOV ATTVNLAN 38 TIVHS Nvd ONITdWVYS
JHL 'ST1dINVS WOANYY NO SL1STL ANLLNOY SSANLIM TIVHS 13HE "WIAIMOH "HOANIA FHL A9 INOQ 39 TIVHS SHOLON %004 NO SLSIL ANILNOY !
'S3LON
18043y 133HS V1va 133HS v1va SIVL3a
1 v oz "NdSNI 2 62¢-S| 8 6Ze-Si %001 TVNSIA vI ALYIdINVYN'E
L oL 6 8 L 9 S v € [ l
AlMm|d MOIHD
Qa¥oo3y 40 INYON INIWN20A[  MD3HO| 40 QOH.LIW MOIHO "ON
SHAVININ AONIOV|  1VWNOA JONVLIIOOV ENELEEEL| [P EINE! AdAL 'LvO| SOLLSIMILOVHVHO|NOILVHIJO/LNINOAWNOD| 1S
i INNTOA NOILD3S {A7) MYISS MOT38 SHOLOW "L0373 OV WALl W3LSAS 23402 133HS
TALIL 10-A3Yd '900-D-00-805-03d UIGWNN HOAN3A
: NOLLYOIA103dS NYId ALITYND /d3aqlE E\\h
- ¥39WNN ERIRNS NVId ALITVNO UL 500 B )
: NOILVDII03dS 103royd ! ¥INOLSND




FORM NO. PEM-6666-0

[l PRESSURE / DIFFERENTIAL PRESSURE GAUGE
(Mechanical Auxiliary Packages)

CHECK LIST FOR

SPECIFICATION NO.:
VOLUME

SECTION

REV. NO. [ pate:
SHEET 2 oF 2

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

SL | TESTS/CHECKS QUANTM REFERENCE DOC. AGEN | REMARKS
NO OF CHECK ACCEPTANCE NORMS CcY
P [w[V
170 | CHECKFOR
11 DIAL SIZE 100% M C|C
7.2 MODEL NO/TAG NO 100% M [C|C
13 RANGE/SCALE 100% M C|C
14 END CONNECTION 100% M C|C
15 SWITCH CONTACT 100% M C|C
RATING & NOS
20 | CALIBRATION
2.1 ACCURACY 100% IM Jc|B o
22 REPEATABILITY 100% M C|B g‘;ggy ouT
(FOR SWITCH) R
2.3 SET POINT ADJUSTMENT 100% ‘ M [C|C | TEsron
FOR SWITCH
APPROVED 100%. WHEN
3.0 %\Elgs PRESSURE & LEAK 100% TECHINGAL ( M C|C | il
T/DATA | ORELAT
40 | OPERATION OF PR. RELEIF ONE gﬁgg}REMEN IDATA i TeTce ,(;’RE ',E\I'E)AT ION
DEVICE PER AVAILABLE
TYPE MFR'S
50 | REVIEW OF T.C. FOR MATERIAL OF— COMPLIANCE
TOBE
52 MOVEMENT FOR LOT R
5.3 PROCESS CONNECTION ) B R
54 HOUSING B
60 | REVIEW OF T.C. FOR TYPE TEST T - 1B
DEGREE OF PROTECTION
70 | REVIEW OF T.C. FOR ONE PER S
CONTACT RATING OF TYPE
SWITCH
80 | ACCESSORIES AS 100% M [ C|C
APPLICABLE
LEGEND:

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

NOTE:

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.

[26



FORM NO. PEM-6666-0

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

SPECIFICATION NO.: j
VOLUME

SECTION

REV. NO. DATE:

SHEET 2 OF 2

Data Sheet No.: PE-CL-999-145-1031-0

T
SL TESTS/CHECKS QUANTUM REFERENCE DOC. AGENCY REMARKS
NO OF CHECK ACCEPTANCE NORMS
P W[V
1.0 CHECK FOR [ 4
1.1 MODEL NO/TAG NO 100% M [C| C
1.2 RANGE/SCALE 100% M | clc ACAKSJSOUT
1.3 END CONNECTION 100% M C]C | ROUTINE TEST
1.4 SWITCH CONTACT 100% M [C|C | oN100%.
RATING & NOS
2.0 CALIBRATION
21 REPEATABILITY 100% M |C|B
2.2 DIFFERENTIAL 100% M |C|B
2.3 SET POINT 100% M | C| B
ADJUSTMENT
3.0 OVER PRESSURE & LEAK 100% M |[C]|]C
TEST
APPROVED WHEN TC FOR
4.0 REVIEW OF T.C. FOR MATERIAL OF— TECHINCAL | MATERIAL FOR
REQUIREMENT/ DATA THE PROJECT
5.1 SENSOR SHEET/ RELEVANT |- | B | Nor
5.2 MOVEMENT FOR LOT STANDARD / |- | B | AVAILABLE,
53 HOUSING MANUFACTURER T ] COMPLIANCE
- CATALOGUE CERTIFICATE
5.0 REVIEW OF T.C. FOR TYPE TEST - |- 18 |To0BE
DEGREE OF PROTECTION PROVIDED BY
6.0 REVIEW OF T.C. FOR MICRO FOR LOT - |- 1B |THE
SWITCH MANUFACTUR
7.0 ACCESSORIES AS 100% M |C|C |ER
APPLICABLE
LEGEND:

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

NOTE:

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.
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FORM NO. PEM-6656-0

248

CHECK LIST FOR SPECIFICATION NO.:
T PRESSURE / DIFFERENTIAL PRESSURE TRANSMITTER ‘S’g";%"(")ﬁ
(Mechanical Auxiliary Packages) SEV. NO. LDATE:
SHEET 3 OF 13
Data Sheet No.. PE-CL-999-145-1026-0
SL TESTSICHECKS QUANTM OF REFERENCE AGENCY —[ REMARKS
NO CHECK DOC. T TETE
ACCEPTANCE
NORMS
1.0 CHECKS FOR VISULA, SEE NOTE-1 P [W[V
MODEL TAG NO. BELOW
20 PROCESS CONNECTION -do- P [W[V
30 ACCURACY -do- P |W|V
MFR TO
40 REPEATEABILITY ~do- W[ V| CARRY OUT
_ APPROVED ROUTINE
5.0 HYSTERISIS -do- TECHINCAL P W[V TEST ON
- REQUIREMENT/ 100%. WHEN
B0 | VARATION ON AGCURACY “‘* patashger |7 [V | MATERIAL
CORELATION
7.0 SPAN /ZERO ADJUSTMENT ONE/TYPE P [W|V | ARENOT
AVAILABLE
MFR'S
8.0 EFFECT OF SUPPLY ONE/TYPE P |W[V | COMPLIANCE
VOLTAGE VARIATION T0 BE
9.0 HIGH PRESSURE TEST SEE NOTE-1 P [w]|v | PROVIDED
BELOW
100 | BURNINTEST ONE/TYPE P [W]|V
110 | DEGREE OF PROTECTION ONE/TYPE P |[W|V
LEGEND:

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

NOTE:

QUANTUM OF CHECK SHALL BE AS BELOW
100 % - BY MANUFACTURER
RANDOM FOR EACH TYPE - BY BHEL & CUSTOMER

ITEM UNDER TEST. INSPECTING ENGINEER SHALL CHECK THE SAME.
IN CASE OF IMPORTED ITEMS CONTRACTORS SHALL REVIEW TC's AND NOT INSPECT.

MANUFACTURER TO MAINTAIN CALIBRATED INSTRUMENT HAVING BETTER ACCURACY THAN THE

CONTRACTOR TO PROVIDE COMPLIANCE CERTIFICATE FOR TESTS/CHECKS VERIFIED BY CONTRACTOR AND
SUBMIT THE SAME ALONGWITH TEST CERTIFICATES TO BE VERIFIED BY BHEL.
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TECHNICAL SPECIFICATION FOR VOLUME II-B
aﬂn

MILL REJECT HANDLING SYSTEM SECTION -D
3 X 660 MW Super Critical TPP at LALITPUR, Uttar | REV.NO. 0.0 | DATE: 20-07-2012
Pradesh Page
GENERAL

This specification covers the PURCHASER’S general requirement of design, manufacture,
fabrication, assembly, inspection; testing and delivery to site or mill reject bunker and
accessories specified.

DESIGN AND CONSTRUCTION

1.

a)

Mill Discharge Spout and Pyrite Hopper

Each coal mill has a discharge spout with an Air electric cylinder operated knife gate
valve for discharging rejects into a pyrite hopper of adequate capacity. This hopper
shall serve to store the mill rejects between each operating cycle of dense phase
system. Minimum effective storage capacity shall be 2-3 times the effective (batch
capacity) of the conveying vessel.

Each pyrite hopper shall be provided with an air electric air cylinder operated plate/
dome type valve of approved design at the bottom, adequately sized
manhole/inspection door, impingement deflector plate, sizing gird and emergency
chute with manually operated Knife gate valve and reject quenching arrangement
(water spray) shall be provided. Any platform/ structural support (as per IS 2062 Gr
A/B) required to maintain the above equipment before pneumatically operated plat /
dome valve. Necessary explosion vent (rupture disc with MOC SS 304/316) of
proven design shall be provided in each pyrite hopper.

Each emergency chute shall be provided with a manually operated gate valve to
transfer mill rejects from pyrite hopper to ground or to Owner’s trolley. The gates
shall be of robust construction and suitable for trouble free operation. The lever/gear
wheel arrangement for manual operation shall be designed such that minimum effort
is required to operate the gate. Necessary access and platform shall be provided.
Limit switches shall be provided to indicate the valve position on control panel.

Each pyrite hopper shall be provided with two level switches — one to start the
operating sequence and the other to indicate the hopper above grid chocked
condition.

Open/ Close Limit switches shall be provided in all manual and pneumatic KGVs and
these limit switches shall be interlocked with MRS control system. Solenoid box cum
local control panel shall be provided. Same shall house system start stop, vessel
pressure indication, probe over ride, purge button so that system can be locally optd.
It shall be possible to operate individual vessel from local pneumatic panel for few
cycles in emergency.

Following control modes shall be provided
Remote mode: System shall be controlled through MRS control System.
Local Mode:

Energized mode: Manual override shall be selected from MRS control System.
System logic shall be executed in MRS control system itself.

BHEL - PS - PPEL: NOIDA, SECTOR-16A, U.P.-201301
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b) De-energized mode: MRS control system shall be delinked and system (individual

stack up assembly) shall be operated manually.

The sizing grid shall be provided inside the pyrite hopper to prevent oversized mill
rejects, tramp iron etc. from entering the conveying vessel. The arrangement for
collecting bigger pieces of coal rejects from the grid includes, among others, Knife
Gate Valve, chute work etc. Bigger pieces of coal rejects shall roll down from the
grid and through KGVs, chute work etc. Bigger pieces of coal rejects shall roll down
from the grid and can be removed through the over sized seized reject removal gate
(to be provided preferably at the bottom of inspection door) be discharged to Owners
trolley. The arrangement shall be finalized during detail engineering. The grid shall
be made of minimum 10 mm dia. M.S. bars IS with clear opening of 50 mm x 50
mm.

MILL REJECTS VALVES

Valves isolating pyrite hopper and mill rejects conveying vessel shall be of
plate/dome type, pneumatically operated, quick opening and closing remote
controlled design. The valve shall be of reliable and proven quality. It shall be
possible to operate it cutting through the material flow. These shall be provided with
proper sealing arrangement such that whenever the material is being conveyed from
vessel to the bin, there shall not be any leakage of air from vessel to pyrite
hopper/atmosphere. Solenoid valves and air piping shall be included in contractor’s
scope; ‘open’ and ‘close’ limit switches shall be provided for panel indication of
open/close status of valve. For isolating downstream equipment from pyrite hopper,
manually operated knife gate valve shall be provided above pneumatically operated
plate/dome valve as explained above.

The plate/knife edge valve shall be tested hydraulically as per MSS-SP81 with
permissible leakage for seat. The dome valve seat shall be tested pneumatically after
complete assembly of valve along with operational test.

MATERIAL OF CONSTRUCTION

The valve components shall be suitable for trouble free operation while handling hot
mill reject.

Body C.11S: 210/Grade 260 or BS: 1452
Dome/Plate Alloy C.I (225-250 BHN)
Shaft Stainless steel (AISI: 316)

Control valves and pneumatic actuators details shall be as per details indicated
below

BHEL -PS-PPEI: NOIDA, SECTOR-16A, U.P.-201301
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a)

b)

)

d)

e)

Compressed Air Line Valves

Remote actuated main valves on compressed air pipe lines shall be pilot operated
solenoid operated 100% leak proof valve.

Spring balanced twof/three position control valves shall be either solenoid operated or
pilot air pressure operated or pilot air pressure operated. In addition, mechanical
lever for manual operation of valves shall be provided material of construction is
subject to approval during detail engineering stage. Material of construction shall
have minimum surface friction and be rust and weatherproof.

Pneumatic actuators shall be completely enclosed type, double acting. The
pneumatic cylinders for operation of valves shall be selected considering (5) Kg/cm2
pressure. However maximum pressure available may be 7 Kg/Cm2. Material of
construction shall be stainless steel. Integral micro limit switches for ‘Open’ and
‘Close’ position shall be provided. External pointer for valve shall also be provided.

The main valves shall be tested hydraulically to a pressure of minimum 1.5 times (for
seat) and 2.0 times (for body) the maximum pressure encountered. Control valves
and pneumatic cylinders shall be tested to a pressure of minimum 1.5 times the
maximum pressure encountered.

Above valves shall meet the requirements of any international / Indian Standard
Codes. Bidder shall clearly indicate in his offer the applicable standard/code.

. Conveying System and Conveying air compressor

a)

b)

d

e)

From each surge pyrite hopper Mill Rejects shall be pneumatically conveyed along a
pipe line in dense phase using a pressure vessel (conveying vessel) as discharge
device. Conveying vessel shall be of bottom discharge type.

Supply pressure of compressed air shall be in the range of 5-7 kg/cm2(g). Suitable
pressure adjustment device shall be provided by the Bidder before each conveying
vessel to obtain the required pressure in the conveying vessel.

Mill Rejects shall be conveyed in the pipe line in intermittent mode i.e. conveying
vessel is filled up periodically and all the contents of conveying vessel are emptied at
a time. Conveying system shall be idle till sufficient mill rejects are accumulated. It
shall be optimized for minimum air consumption considering flow of Mill Rejects into
surge pyrite hopper and the specified conveying capacity.

Bulk mean velocity of material in the conveying pipe line shall be less than 10
meters/sec. Average velocity shall be computed from actual cycle time and length of
piping (material travel path) during a number of conveying cycles.

Guaranteed Bulk mean solid/ Air weight ratio shall not be less than 20. Average
value shall be computed from actual air consumption and actual quantity of solids
conveyed during a number of conveying cycles. For this purpose conveying cycle
shall start from start of conveying vessel inlet valve open and terminate at the close
of air supply line to conveying vessel.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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1.0

2.0

2.1

2.2

3.0

f) All the pneumatic and solenoid valves associated with each surge pyrite hopper
conveying system shall be mounted locally in a water and dust tight enclosure.
Degree of protected of enclosure shall confirm to IP-55. Manual operation of the
system from local panel in case of failure of remote operation system.

g) Pneumatic conveying system shall be designed to empty even the completely filled
up pyrite hopper through conveying vessel by operating in a number of automatic
conveying cycles.

h) System shall be so designed that reject generated in one hr/ mill shall be conveyed
pneumatically in one hour itself.

5. CONVEYING AIR COMPRESSOR (Non lubricated reciprocating type air
compressors)

GENERAL

This standard specification covers the design, material construction features,
manufacture, inspection & testing at manufacturer’'s works, painting and packing
requirements of air compressor with drive.

DE TANDARDS:

The design, manufacture, inspection & testing of air compressor as specified
hereinafter shall comply with the requirements of the latest applicable Indian /
British American Standards. The following standards/codes shall be following in
particular.

)I1S: 56456 - Code of practice for testing pf positive displacement type air
compressors and exhauster.

i) 1S: 5727 - Glossary of terms relating to compressors and exhauster.

i) 1S: 6206 - Guide for selection, installation and maintenance of air
compressors.

In case of any conflict between the above mentioned standards / codes and
specification, the stipulations in the technical specification shall prevail. In case
of any further conflict the same shall be referred to purchasers engineer for
clarification whose decision shall be final & binding.

DESIGN AND CONSTRUCTION

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

The continuous motor rating (at 500 C ambient) will be at least ten percent
(10%) above the maximum load demand of the driven equipment under the entire
operating range. When the driver is not directly coupled to the compressor, due

BHEL - PS - PPEL: NOIDA, SECTOR-16A, U.P.-201301
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consideration will be made for losses in power transmission, in addition to the
above margin.

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

Compressors to be designed for Continuous, Load-Unload and On-Off mode
operation.

Satisfactory operation in parallel shall be ensured without any uneven load
sharing, undue vibration, noise etc.

esign / Construction
Skid mounted compressor (non lubricated reciprocating) shall be provided.
Compression chamber Wall thickness to withstand maximum design

pressure.

iii) Casing with a large inlet port for fast filling and low air velocity.

iv) To provide suitable arrangement for cleaning of the cooling water jackets

during maintenance of compressor.

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

vi) Rotor shaft mounted, oil lubricated, highly precise timing gear shall be

designed to counter act the axial forces incurred in compression.

vii) Life of Oil lubricated anti-friction type bearing be at least 8000 running hours.

viii) Shaft Seals of floating restrictive ring type design.

ix) The shaft seal rings and retainers shall be free for radial self-adjustment on

X)

the rotor shafts.

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

xi) To provide safety valves on low pressure and high pressure stages.

xii) A direct driven positive displacement type oil pump connection to the main

drive shaft is preferred. Alternatively a separate motor driven oil pump be
provided.

xiii) The lubrication system to include oil pump, oil filter, oil cooler and oil tank /

sump.

xiv) Cooling shall be by closed circuit Demineralised water.

xv) Compressor shall be directly coupled with constant speed squirrel cage

induction motor conforrning to the technical specification attached elsewhere.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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Material of construction

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

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

ii)  Rotors: Forged carbon steel coated with
corrosion resistant material

iii) Timing Gear: Low, Alloy Sieel.

iv) Inlet throttle valve & Housing: Aluminum

v)  Shaft Seals: High, Alloy Steel.

vi) Safety valves: Brass

vii) Water separator: Cast Iron

viii) Non-return valves: Stainless steel spring loaded type.
ix) Blow off valve: Stainless steel.

x)  Unloading Cylinder header:  Aluminum

xi)  Tube of Blow off cooler / oil cooler: SS 304

xii) Outer casing of coolers: Carbon Steel
xiii) Gear box: Cast Iron
xiv) Gears: Alloy Steel.

However, Material of Construction of components of Screw Compressor of
reputed manufacturer shall also be acceptable subject to BHEL/Customer’s
approval.

Accessories

Each compressor skid to include Suction filter, silencer, intercooler & After Cooler
with moisture separators, automatic drain traps, instruments, control panel Base
plate, coupling guard and load unload panel. Foundation bolt, nuts, anti vibration
pads and operation and maintenance tools.

Control Philosophy

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

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

In “Base duty” mode, whenever air supply from compressors exceeds the
demand, control system shall:
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e Operate the load-unload circuit at a predetermined set pressure.
o Throttle the inlet valve.
e Open the blow off valve.

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

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

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

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

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

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

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

intake Filter and Silencer

Intake Air Filter and Silencer shall be comply with the following
requirements:
Performance
e Filtering efficiency minimum 99% down to 10 microns.
e Maximum pressure drop across filter at design flow rate in new condition be
250 mm of water column.
e Design Airflow rate corresponding to compressor airflow.

Quantity: One per compressor
Design air data

. Dust concentration: 30 mg /M3

. Particle size in rhicrons: Up to 10 microns
Type/Design: Heavy duty type Construction

. To provide densely packed, replaceable type paper as filtering media.
. Filter to be designed to have sound suppressing characteristics.

. Preferably Filter and silencer be combined type.

. Filter to take suction from outside not from compressor room.
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Iinter Cooler & After Cooler
Inter cooler and after cooler shall comply with the following requirements:

Performance
. Outlet temperature of air from intercooler to suit the equipment
offered.
. Outlet temperature of air after cooler to be limited to 10 Deg.C of inlet
cooling water temperature.
Type: Shell and tube type
Construction

. Design code: TEMA class “C” or equivalent.

. With removable tube bundle type.

. With internal baffling.

. Design pressure in airside: 2 Kg / Cm2 more than air inlet pressure.

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

Material
. Tube : SS 304.
. Shell : SA 285 Gr.C or equivalent
. Tube sheet: SA 285 Gr.C or equivalent
. Baffle : Carbon steel
. Flanges : Steel IS 2062.
Accessories

. To provide necessary vent & drain connections.

Moisture separation units with level gauge.

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

Safety valves

Lifting eye bolts, tools & tackles if any.
4.0 In mentati dA

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

The bidder shall include instruments / controls to facilitate safe, reliable and
efficient operation for the system offered. The instrumentation control system
offered by the bidder shall be subjected to approval of the Employer during
detailed engineering.
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All Instrumentation and Control equipments required for Compressed air system
such as primary anc secondary instruments, control panels / cabinets, cable etc.
shall meet the requirements specified in control and instrumentation section of
the Volume.

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

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

Following general philosophy shall be followed regarding instrumentation.

Pressure Indicators / Vacuum gauge:
i. At inlet outlet of each compression stage (air line).
i. At inlet and outlet of cooling water header.
iii. At inlet and outlet of (air line) each heat exchangers of compressors.
iv. At each air receiver and at outlet header of compressor
V. At inlet of each of the filters of compressors assembly.
Pressure Switches (Individual for each function).

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

ii. At each air receiver for:;
a) High/Low pressure alarm, for start/stop control.
b) For load/unload control.

c) At common discharge outlet of compressor & air drying plant
(for alarm)

d) Atdischarge of each compressor.
Temperature Indicators

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

ii. At inlet and outlet of each adsorber vessel.
iii. At common discharge outlet of compressor
Temperature Switches / Temperature Controllers

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

ii. At discharge of each compressor (before air receiver).

iii. At comrnon discharge outlet of air compressors
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5.0

5.1

5.2

5.3.

6.0

INSPECTION & TESTIN

The manufacturer shall conduct all tests to ensure that the equipment finished shall
conform to the requirements of this specification and in compliance with
requirements of applicable codes & standard.

All materials used for conveying air compressor and drive shall be of tested quality.

Materials shall be tested as per the relevant standards and test certificates shall be
made available to the purchaser.

Test at Shop:

a) All pressure parts shall be subjected to hydraulic testing at a pressure or 150% of
design pressure for a period not less than one (1) hour.

b) Pneumatic test at design pressure shall also be carried out.

PAINTING

J All parts of air compressors with drive shall be painted as per the specification

furnished elsewhere.

o Before transportation of the equipment necessary cleaning, flushing etc, shall be

done shop coats of rust inhibiting paints, lacquers etc., shall be applied to various
parts as necessary.

6.0 CONVEYING VESSEL

A CODES AND STANDARDS

. The design, material, construction, manufacture, inspection and performance of
the Transporter vessel and accessories, shall comply with all statutory
regulations and safety codes currently applicable in the locality where the
equipment will be installed. The equipment shall also conform to the latest
applicable Indian/British/ USA/DIN Standards.

. The material of construction and other works of the Transporter vessel and
accessories shall in general conform to the following standards/codes but will
be subjected to any modification and requirement as specified in Data sheet A

of Section D.
i) Transporter Vessel : Mild Steel Construction as per IS-
2825/BS-5500
i) Dome/Metering valve : I1S-210 FG 260 (body) ,

e Dome- Alloy Cl 225-250BHN
o Butter fly/ plate: SS 316/304
400 BHN (min)
BHEL - PS - PPEL: NOIDA, SECTOR-16A, U.P. 201301
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s Shaft: $S-316
iii) Flange ;' MS as per ANSI-16.11

e Where the above standards are in conflict with the stipulations of this
specification, this specification supersedes them. In case of any further conflict
in this matter, the decision of the Engineer will be final and binding.

B DESIGN REQUIREMENTS

» The dense phase pneumatic conveying system shall be designed for low
velocity conveying of materials as specified in Data Sheet-A.

e The system shall consist of dome shaped vessels made of Carbon Steel
complete with pneumatically operated dome/metering valves capable of
closing through a solid head of material to make a pressure tight seal.

e  The bottom of vessel shall have an alloy Cl transition bend and a control air
supply system to the side of the conveying vessel.

e Airtight seal system shall be provided between the transporter vessel and the
feeding point.

. Transporter vessel shall be equipped with air strainerffilter to prevent pipe
scale /dirt from causing pressure regulator malfunctioning.

e  Automatic drain filter and oil fog lubricator set shall be fitted into the
instrument airline to dome/metering valve and other pneumatic actuators for
use with pneumatic controls.

e Any air line stop valve fitted in the air supply line of transporter vessel shall be
of gate or ball type to avoid any restriction to air flow, when open.

C CONSTRUCTIONAL FEATURES

. The transporter vessel shall be fabricated from mild steel plate to the design
of vendor. The vessel shall be of welded structure and shall be provided with
necessary supporting structure. The vessel will be airtight / leak proof in fully
assembled condition. Conveying vessel shall be class-lll vessel, designed
and tested as per IS 2825 for pressure vessel. Temperature of the Mill Reject
coming into the conveying vessel shall be considered at 100°C. Conveying
vessel shall be designed for a pressure 10% above the max. Pressure
encountered in vessel. The conveying vessel shall be constructed with tested
quality mild steel plates. They shall withstand the abrasive action and hot
condition of mill rejects and the operating air pressure. The conveying vessel
shall be supported independently on steel columns. The vessel shall have
suitable located and adequately numbered air connections for supply of
compressed air for conveying mill rejects through pipes to overhead bin.
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. Dome/Metering/Plate valve shall be of manufacturer's standard construction
and will be easily open able and closeable type. Flanges will be of mild steel
construction as per relevant standard. All joints will be flanged with asbestos
or silicon rubber gaskets suitable for 200°C. Terminal boxes will be of mild
steel body with cast deflector plate/liner on compete impact area.

. The isolating valve at the top of vessel and the outlet bend piece at the
bottom of the vessel shall be connected to vessel through air tight flanged
joints. The material of construction for the outlet bend shall be alloy C.I. with
minimum 400 BHN. All bends will be of long radius cast bends. Conveying
pipes will be of mild steel heavy duty type of thickness as specified in Data
Sheet-A.

e  Conveying vessel shall be tested hydraulically for 1.5 times the design
pressure or two times the operating pressure whichever is higher.

e  All 90 deg turn shall be met with two nos. 45 deg or three nos. 30 deg bends.
All joints shall be flanged end only.

D TESTING AND INSPECTION

. The purchaser shall have free access to those parts of manufacturer's works
which are concerned with the fabrication of the steel work and shall be
afforded with all reasonable facilities at all stages of preparation, fabrication
and ftrial assemblies for satisfying himself that the fabrication is being
undertaken in accordance with the provisions of this specification

. Should any structure or part of a structure be found not to comply with any of
the provision of this specification, it shall be liable to rejection. No structure or
part of the structure, once rejected shall be resubmitted for inspection/test
except in cases where the purchaser or his authorized representative
considers the defect as rectifiable defects which may appear during
fabrication shall be made with the consent of and according to the procedure
laid down by the purchaser, the purchaser may, at his discretion, check the
test results obtained at the manufacturer's works by independent tests at the
Government test house or elsewhere, and should not be found to be
unsatisfactory shall be rejected. The costs of such tests shall be borne by the
contractor.

Scope of inspection shall include but not limited to the following:
i)  Material used in the fabrication shall be with manufacturer's test certificate with
proper correlation for physical properties and chemical analysis. In the absence
of correlation actual tests shall be done.

ii) Welder shall be qualified as per ASME standard. Only qualified welders shall be
employed for the fabrication purpose.

iii) Electrodes shall be of makes approved by BHEL.
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d)

iv) Allfillet welds, root run and trial run of butt welds shall be subjected to visual dye
penetrating test with no linear indication. Acceptable norm for dye-penetrating
test shall be as per appendix-8 of ASME SEC. VII Div. 1.

v) Special tests like NDT as per relevant code will be carried out for fabrication
* items.

vi) Chemical analysis and hardness tests of linear plates shall be carried out.

vii) Dimension shall be maintained as per approved drawings.

Mill Rejects Conveying Piping, bends Fitting and Accessories

Minimum 125.0 NB. x 5.4 mm thick ERW steel pipe as per IS: 1239. Heavy class
shall be supplied for mill rejects conveying piping.

The routing of the mill rejects conveying pipes is to be submitted by the contractor,
which shall be subjected to approval by the employer, during detailed engineering.

The pipe work shall be of such design as to enable quick dismantling repairs with
flanged type joints. The flanges shall be slip on flat faced flanges as per ANSI B16.5
rating fabricated out of carbon steel plates to 1S:2062/applicable international
standard. Gaskets shall be of compressed rubberized asbestos fiber with minimum 3
mm thickness.

All fittings (i.e. bends, specials etc) used in the lines shall be as per good engineering
practice, commensurate with the service conditions. The material of construction of
fittings shall be alloy C.| with minimum hardness of 400 BHN.

The specification includes supply of all steel hangers supports and steel pipe bridge
for routing of mill rejects piping. However mill rejects piping in the coal mill area shall
be supported on purchaser’s columns/floor.

7. MILL REJECTS STORAGE BIN

A

o]

CODES AND STANDARDS

The design, materials of construction, manufactures, inspection, testing and
performance of the mill reject bunker shall comply with all statutory regulations and
all safety codes currently applicable in the locality where the equipment will be
installed.

The material of construction and other works of the mill reject bunker shall in general
conform to the following standards /codes but will be subject to any modification and
requirements as specified in data sheet A of Section-D.

1) Structural steel : 1S-2062, Gr. ‘A’

2) Rolled Steel Beams, Channels and
BHEL — PS - PPEL: NOIDA, SECTOR-16A, U.P. - 201301
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Angle Sections : 1S-808
3) Scheme of Symbols for Welding : 1S-813
4) Covered Electrodes for Metal Arc

Welding of Structural Steel : 1S-814
5) Code of practice for use of Metal Arc

Welding for general Construction in

Mild Steel : I1S-816
6) Code of practice for inspection of Welds : 1S-822
7) Code of practice for use of structural

steel in general building construction : 1S-800
8) Dimension for steel plate, sheet and

Strip for structural and general

Engineering purposes. : 1S-1730
9) Recommendation for metal arc welding : 1S-9575

Where the above standards are in conflict with the stipulations of this specification, the
specification supersedes them. In case of any further conflict in this matter, the decision of
the ENGINEER shall be final binding.

B

DESIGN REQUIREMENT

The coal mill reject bunker shall have a capacity as specified in data sheet-A and
shall be fabricated of mild steel plate with adequate stiffeners welded on. The
bunker shall be supported on the concrete foundation provided by the purchaser.
Foundation bolts, grating etc shall be provided by the bidder.

The reject bunker shall be complete with manually operated twin sector discharge
gate as per data sheet A, steel liners, flanged connections, platforms, arches
staircase, hand railings etc. The equipment shall be designed and equipped for
outdoor operation, complete with all accessories and ready for erection and
placed in serving for desired duty.

Vendor shall furnish all steel work required for support and access for operation
and maintenance. This shall include platforms, grating/ chequered plates (min 6
mm), stairways, railings, base plates, foundation bolts etc. Purchaser will provide
only the foundation with pockets. These shall have shed over it and shall be
provided with monorail & hoist for equipment handling.

BHEL-PS - PPEIL: NOIDA, SECTOR-16A, U.P.-201301

165



TITLE: BHEL DOCUMENTS NO.: PE-TS-375-182-A001

TECHNICAL SPECIFICATION FOR VOLUME II-B

MILL REJECT HANDLING SYSTEM SECTION -D

3 X 660 MW Super Critical TPP at LALITPUR, Uttar | REV.NO. 0.0 | DATE: 20-07-2012

Pradesh Page

C CONSTRUCTIONAL FEATURES

The bunker shall be fabricated to the design of vendor, but not less than 10 mm steel
plate with adequate stiffeners. The bunker shall be of welded structure and shall be
provided with necessary supporting structure Flanged opening shall be provided at
the bottom of the bunker for attaching the twin sector gate. The inclined part of the
bunker shall be designed with a valley angle of not less than 60 deg. to the
horizontal. The design of the buriker shall be such that the problem of formation of
arch is eliminated. The inside surfaces shall be provided with renewable 3 mm thick
SS-304 liner covering the complete bunker. Explosion diaphragm shall be provided
to release the air from the Bin. In case the pressure exceeds 1.0 kg/cm2 (g). Free
board shall be considered for bunker design.

The reject bin shall be sized at least to above mentioned capacities and shall be
designed and located such that they can emptied from bottom into Owner’s trucks
(10T capacity) at regular intervals. The bunker supporting column shall be so spaced
to have a clear road access of 5 m width & clear headroom of 5.5 m.

Access and platform shall provided with 32 mm thick MS grating 32 MS Gl pipe hand
railing shall be provided wherever required.

Manually operated/Air cylinder operated (as indicated in data sheet) undercut gate
shall be provided at the mouth of each reject bin. Gate shall be double pivoted
sector type. Suitable levers, pulleys/sheaves, ropes, air cylinder etc. shall be
provided for operating the gate from the operating platform or from panel. The gate
shall be designed for heavy duty application.

Suitable vent with filters shall be provided at the top of the silo. Vent filters shall have
adequate number of bags made from synthetic fabric suitable for coal dust.
Maximum air to cloth ratio (NM3/min/M2) shall be considered as 1.5 with isolation of
10% bags. The material of filter bags shall be suitable for prolonged operation up to
a temp of 140°C without losing its collection efficiency and durability. Filter bags
shall be suitably treated to minimize the chances of filter bags catching fire. It shall
be possible to plug opening for the damaged bag filters, if any, to facilitate
uninterrupted operation of the unit. The guaranteed particulate emission rate from
the filter shall not be more than 50mg/Nm3 of air. Suitable explosion vents shall be
provided for the bag filter unit. Sequential cleaning cycle shall be initiated with
pressure drop signal across the bag filter once sufficient cleaning air pressure is
available. Solenoid/pneumatic valves shall be provided for this purpose. Bag
cleaning mechanism shall be automatic, and shall comprise of solenoid valves, air
nozzles shall be placed just above the filter bags to facilitate individual cleaning of
each bag. Manifold of the bag filter shall be of SS-304/ MS GI painted. For the case,
if bag filter casing is manufactured at some other source then smoke/bubble test
shall be carried out on bag filter casing at works to ensure welding defects.

The reject conveying pipes shall be terminated at the top of bins in individual terminal
boxes. The terminal boxes shall be of steel construction with necessary deflector or
impingement plate to take care of impact and wear due to high velocity reject
particles discharging into the bin.

One (1) no. level switch shall be provided in the bin to indicate ‘Bin Full’ condition.
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D INSPECTION AND TESTING

E

The purchaser shall have a free access at all reasonable times to these parts of
manufacturer's works which are concerned with the fabrication of the steel work
and shall be afforded all reasonable facilities at all stages of preparation,
fabrication and trial assemblies for satisfying himself that the fabrication is being
undertaken in accordance with the provisions of this specification.

Should any structure or part of a structure be found not to comply with any of the
provisions of this specification, it shall be liable to rejection. No structure or part
of structure, once rejected shall be resubmitted for inspection/ test except in
cases where the purchaser or his authorized representative considers the defect
as rectifiable. Defects which may appear during fabrication shall be made good
with the consent of and according to the procedure laid down by the purchaser.
The purchaser may, at his discretion, check the test results obtained at the
manufacture’s works by independent tests at the government test house or
elsewhere and should the material so tested be found to be unsatisfactory shall
be rejected. The cost of such tests shall be borne by the contractor.

Examination of material of construction, verification, correlation and identification
with material test certificate.

Ensuring that the relevant weld procedure and welder qualifications tests are in
accordance with fabrication code.

Inspection during fabrication at appropriate stage including fit up. Witness of dye
penetration testing at root and final run for all groove welds and final run for fillet
welds as per ASTM E 165. All surfaces examined shall be free of:

a) Relevant linear indications (Linear indications are those indications in
which length is more than three times the width and only indication with
major dimension greater than 1.6 mm shall be considered relevant).

b) Four or more rounded defects in a line separated by 1.6 mm or less (edge
to edge). Rounded indications are those where length less than three
times the width.

Any other tests as specified in the fabrication code.

Dimensional check match marking as per approved drawings.

SCOPE OF INSPECTION FOR RACK AND PINION SECTOR GATE

. Examination of materials of construction, verification, correlation/testing and
identification of material with test certificate for important items like body, drives,
worm shaft, rack & pinion, wheel etc.

. D.P. checks on drive shaft & worm shaft as per IS-3658 and there shall be no surface
defects.

° Dimensional check
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For chain, proof load shall be carried out.
Shore Hardness of rubber component

Check for overall dimension, completeness, no load working after assembly.

Clearing, marking and painting.

AIR LINE, COOLING WATER AND DRAIN PIPING, VALVES,
FITTINGS AND ACCESSORIES PIPING

The scheme and scope of supply of the air piping, water piping and drain piping is to
be submitted by the Bidder, which shall work out the sizes of air piping for the
various services based on the system requirements (Design) and submit the final
layout and pipe sizing data to the ‘Engineer’ for approval.

All pipes shall be tested hydraulically after installation to minimum 1.5 times the
maximum pressure encountered.

The air piping shall be galvanized and shall be as per IS: 1239 Heavy Grade.
The water piping shall be as per IS: 1239 Heavy grade galvanized.

For compressed air piping for instrument and control following standard shall be
adopted

a) Up to 6mm and 6mm Copper tubing
b) Above 6mm upto 15 NB Polyurethane flexible hose
c) Above 15 NB As per IS 1239 heavy grade, galvanized.

Following line velocities shall be assumed for estimating pipes sizes of compressed
air lines.

1.1.1.1.1.1.1 Velocity m/sec
Pipe Size Below 50- 200mm and
50mm 150mm up
Pressure below 2kg/cm2(g) 15-20 20-30 25-35
Pressure above 2kg/cm2(g) 20-30 25-40 35-45

Screwed couplings shall be used.

Valves:

a) Code and Standards

IS: 778 - Gunmetal gate, globe and check valves for general purpose.
IS: 780 - Sluice valve for water works purposes (50 to 300 mm)

Any other BS or equivalent international standard are acceptable.
BHEL - PS - PPEL: NOIDA, SECTOR-16A, U.P. 201301
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b) For valves of 50 mm size and above and up to a working pressure of 10

kg/cm2(g):
Type - Bolted bonnet, outside screw and yoke, rising
stem, flat faced flanged end.
Material of construction - Body —Cast iron (IS: 210 Gr. 260) with0.30%
max (P) and 0.12 max. (S) Trim & Stem - Gun
metal.

c¢) For valves below 50 mm size and upto a working pressure of 10kg/cm2 (g):

Type - Union bonnet, rising stem, screwed end.
Material of construction - Body —~Gun metal, Trim & Stem — Gun metal.

All valves will be tested to minimum 1.5 times (for body) and 1.0 times (for seat) the
maximum pressure encountered Air tests shall be conducted to detect seat leakage.

9. AIR RECEIVERS

= As far as possible, the design, manufacture and performance of air receivers shall be
in accordance with the latest applicable Indian / British / American / DIN standards.
The latest editions of the following shall be followed in particular :

= |S: 2825 — Code for unfired pressure vessels.

= ASME - Section — Vill, Division — 1.

=  BS -487 - Fusion welded steel air receivers.

= |S: 7938 — Air receivers for compressed air installation.

= The materials of the various components shall conform to applicable
IS/BS/ASTM/DIN standards.

» The air receivers shall be vertical self-supporting cylindrical vessels with supporting
stands for resting on the civil foundation.

= Other design parameters and design internal pressure of the receiver shall be as per
the data specification sheet enclosed. The receiver shall be designed as per IS:
7938.

= Receivers shall be of welded construction with a minimum number of joints.
Longitudinal seams in adjacent section of shell shall not be in the same line.

= Receivers shall be provided with gasket inspection openings. Receivers below 500
mm diameter shall have at least two inspection holes. For receivers of larger
diameter, manhole of minimum 450 mm diameter shall be provided. These openings
shall be placed as far as possible from any welded seam and in no instance shall
pierce any seam.

BHEL - PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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10.

All welding shall be performed in accordance with relevant codes. Filler material that
will deposit weld metal with a composition and structure as near as that of the
material being welded shall be used. All welding electrodes shall be got approved by
the Owner. The electrodes shall be dried in ovens immediately before use to ensure
freedom from porosity. All the circumferential and longitudinal butt welds of the air
receiver shall be subjected to spot radiography. Tee joints and dished welding shall
be subjected to 100% radiography.

All other welding on the air receiver, including filet weld and nozzle connection shall
be DP tested as per IS: 2825 (Para 8.7.11).

Each finished receiver complete with all welded attachments shall be hydraulically
tested at 150% of the design pressure. The test pressure shall be maintained for at
least 30 minutes. All joints shall be gentle hammered during the test.

Receivers shall be provided with relief valve of the capacity and set pressure as
specified in the data specification sheet. The spring in the relief valve in service for
pressure up to and including 250 psi shall not be reset for any pressure more than
10% above or below the design set pressure. For higher pressures, the spring shall
not be reset for any pressure more or below 5% design set pressure.

Each air receiver shall be complete with drain connection of 25 mm NB with a trap
station consisting of a trap, strainer, isolation and bypass valves.

The receiver shall be provided with necessary nurnber of nozzles. The orientation of
the nozzles shall be subjected to the approval of the Owner.

Local instruments like pressure gauge switch and temp. gauge of suitable range if
asked for in the data specification sheet shall be supplied.

SUMP PUMPS

Surmnp pump (Trolley mounted) (5 m3/hr and 10 MWC), as per MOC specification given
below shall be provided. Sump pump hose shall be connected to nearest drain available.

MOC OF PUMP

Casing & suction Bell : 2.5% Ni-Cl to IS 210 Gr, FG-260
Impeller : 2.5% Ni-Cl to IS 210 Gr, FG-260
Shaft/Sleeves : EN-8

The make of pump shall be subjected to approval of BHEL.

BHEL -PS - PPEI: NOIDA, SECTOR-16A, U.P.-201301
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1.0.0 GENERAL

2.0.0

3.0.0

3.1.0

3.1.1

3.1.2

This specification covers the design, manufacture, assembly, inspection and testing at

manufacturer's and/or his sub-constructor's works of hand operated chain pulley block.

CODES AND STANDARDS

The design, manufacture, inspection and testing and performance of hand operated chain
pulley blocks shall confirm to latest editions of the following standards: -

a) IS: 3832 Specification for hand operated chain pulley block.

b) IS 807: 1976 Codes of Practice for Design, Manufacture, Erection and
Testing (Structural Portion) of cranes and hoists

c) IS: 3109(Part II) Calibrated load chain for pulley blocks and other lifting
appliances

d) I1S: 2429(Part II) Calibrated hand chain for pulley blocks and other lifting
appliances

e) IS; 4460 Method for rating of machine cut spur and helical gears

f) Material Specification IS or approved

EQUPIMENT

CHAIN PULLEY BLOCK

The block shall be so designed that all components shall withstand without failure, an
application to the block of a load equal to at least four times the working load limit.

Frame

Frame shall be robust in design and of welded construction. The frame shall be selected in
such a way that head room requirement is minimum. Frame shall maintain alignment under all
expected conditions of services.

Chain

The load chain shall be electrically welded, accurately calibrated, and pitched arid polished
conforming to IS: 6216 Grade 80 as specified in data sheet ‘A’.
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3.1.3

3.14

3.1.5

3.1.6

3.1.7

3.1.8

3.2.0

The hand chain shall also be electrically welded, calibrated, pitched and polished and shall
conform to IS: 2429 (Part Il) grade 30. The length of chain and link dimension shall be as per
IS: 3832.

Hook

The forged hook shall be properly heat-treated and so designed that in loaded condition, it is
free to swivel without twisting the load chain. The hook shall conform to /S: 3875.

Reduction Gear

The reduction gear shall be spur or worm/worm wheel type. The spur gear and worm shall be
of high-grade carbon steel and heat treated. The worm wheel shall be of bronze. A detachable
steel cover shall be provided for total enclosure of the gear train and ample lubrication to be
provided.

Brakes

Brakes shall be of screw friction disc type self-actuating or any other approved type as per
manufacturer's standard practice. Brake capacity shall be ample and humid atmosphere shall
not affect materials used. The brake shall prevent self lowering of load and arrest and sustain
load in all working positions. The load brake shall also allow smooth lowering of the load
without serious overheating which may impair sufficient working of block

Bearing

Bearing used shall be as per guidelines laid down in IS: 3832.

Wheel

The load chain wheel shall be made of heavy duty malleable casting and shall be designed to
ensure, effective operation of the chain. Load chain, wheel shall be mounted on two ball
bearings. Hand chain wheel shall be made from malleable casting/pressed sheet steel. The
idler wheel shall be so shaped as to avoid the twisting of the chain during operation. The
P.C.D of idler wheels shall be such that the bending action of the link is avoided. The hand
chain wheel shall be provided with flanges and designed to ensure effective operation with
hand chain.

Other components

All other components of chain pulley block such as anchorage, guide, pawl, stripper etc. shall
be designed and provided as per /S: 3832.

MONORAIL TROLLEY

Monorail trolley shall be provided if called for in the enclosed Data Sheet—A. Monorail trolley
frame shall be of heavy section rolled steel, held together by bolts. Wheels shall be of high
grade cast iron mounted on ball bearings. Axles and shafts shall be of carbon steel, accurately

(61
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SECTION D

REV 00 | DATE
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machined and suitably supported. The trolley shall be suitable for variations in | section

beams. The trolley shall be geared travel type.
The hand chain required for trolley travel shall be as per clause 3.1.2 of this specification.

Hand chain wheel shall be as per clause 3.1.7 of this specification.

4.0.0

INSPECTION AND TESTING

The scope of inspection shall include but not limited to the following:
Material identification/co-relation for important items like hook, load chain, hand chain,

a)

b)
c)
d)
e)
f)

)

wheels, nut and pawl etc.
Hardness for pawl and ratchet
Dye penetration test for hooks

Operational test including operational effort, velocity ratio etc,

Proof load test up to 1.5 times of working load limit.

Dimensional check of hook

Marking

5.0.0 DATASHEET

S. No. Parameter Description
1 Capacity (In Kg) Suitable for lifting the heaviest load but not less than
One (1) ton
Service condition Class Il outdoor
No. of CPB 1 per bunker
4 Lift (m) To suit bunker height and equipment on bunker roof top
to be handled.
5 Type of suspension Travelling Trolley
6 Head Room Minimum permissible
7 Type of gearin CPB Spur Gear
8 Type of bearing Ball/Roller
9 Grade of Load Chain Alloy Steel /Gr 80
10 Grade of Hand Chain Steel / Gr. 30
11 Factor of Safety As per Relevant IS
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System modification required/ Points to be taken care by Bidder for system design:

Rupture disk burst alarm-cum indication is to be provided by bidder.

In case of system is in local operation remote interlock shall be in energized mode and
valve opening and closing shall be controlled through PLC/DCS as per control
architecture.

Location of Mill Reject Storage Bunker shown in tender specification is tentative only
and final location may vary by 10% which shall be finalized during detail engg.

DM water for compressor cooling be in closed circuit. Bidder shall design the
system/equipment to meet this requirement.

Bidder shall be responsible for providing foundation loads and verifying foundation
design (by others) for conveying compressors, bunkers, and air receivers.

Bunker discharge sector gate shall be provided with canvas chute of suitable length for
dust free unloading.

Each Conveying air Compressor shall be sized to cater air requirement of 2 unit as per
criteria mentioned elsewhere in the specs. There shall be total 3 nos (2W+1SB)
compressors for 3X660 MW plant.

Refer Annexure A and Annexure B for additional points to be taken care of by bidder.

[44
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PROJECT :3x660 MW TPP, HNPCL VIZAG TPS

CONTRACTOR :BHEL - PEM

PACKAGE: MILL REJECT SYSTEM

LIST OF SUB-VENDORS

SL. NO. ITEMS PROPOSED SUPPLIER PLACE
I SELF-MANUFACTURED ITEMS
1 Pyrite Hopper/SURGE HOPPER OEM _
2 Denseveyor Vessel OEM _
3 Bunker Discharge Gate (Sector Type) OEM _
4 Terminal Box for storage bunker OEM _
5 Air Receiver OEM _
6 Pressure Relief Valve OEM _
7 Pnematic Panel/Air Control Module OEM _
Il BOUGHTOUT ITEMS
A MECHANICAL
1 Bag Filter ACCO CALCUTTA
THERMAX PUNE
BATLI BOI SURAT
2 Drain Traps SPRIAX MUMBAI
GREAVES COTTON MUMBAI
3 Gate/Globe/CheckValves(Cl) LEADER JULLUNDHAR
KBL KIRLOSKARWADI
Bankim CALCUTTA
H Sarkar CALCUTTA
4 Gate/Globe/CheckValves(GM) Leader JULLUNDHAR
Bombay Metal & Alloys MUMBAI
Sant Valves JULLUNDHAR
5 Gate/Globe/CheckValves(CS/FCS) KSB Coimboitore

10f7
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PROJECT :3x660 MW TPP, HNPCL VIZAG TPS

CONTRACTOR :BHEL - PEM

PACKAGE: MILL REJECT SYSTEM

LIST OF SUB-VENDORS

SL. NO.

ITEMS

PROPOSED SUPPLIER PLACE

FOURESS

Mumbai

20f7
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PROJECT :3x660 MW TPP, HNPCL VIZAG TPS

CONTRACTOR :BHEL - PEM

PACKAGE: MILL REJECT SYSTEM

LIST OF SUB-VENDORS

SL. NO. ITEMS PROPOSED SUPPLIER PLACE

LEADER JULLUNDHAR
AUDCO(L & T) Chennai

6 Ball Valves Micro Finish (UPTO 40 NB)  |Hubli
Fisher XOMOX CHENNA|
Precision Engg. MUMBAI

7 Safety Relief Valves Leader JULLUNDHAR
BHEL TRICHY
Keystone HALOL
SPIRAX MARSHAL PUNE

8 MS/GI ERW Pipes Jindal GHAZIABZD
Surya Roshini BAHADURGARH
SAIL Duragpur

9 ACl Bends Menon Metallic Pune
CRAWLEY & RAY HOWRAH
PARAMOUNT MNAGPUR
BMW Steels Ltd. HATHRAS

10 Plate Valve / Knife VAAS Industries CHENNA!

Gate Valve (C/W Optd / Cylinder Operated) |FOURESS Mumbai

Macawber Beekay Pvt. Ltd  [New Delhi

3of7
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PROJECT :3x660 MW TPP, HNPCL VIZAG TPS

CONTRACTOR :BHEL - PEM

PACKAGE: MILL REJECT SYSTEM

LIST OF SUB-VENDORS

SL. NO. ITEMS PROPOSED SUPPLIER PLACE

" Metallic Expansion Bellow Metallic Bellows CHENNAI
Lone Star CHENNAI

12 Rupture Disc BS & B Safety System CHENNAI

13 Mono Rail Hoist / Chain Pulley Block Hercules ( Indef) BOMBAY
Leap New Delhi

14 Conveying Air Compressor (Reciprocating) |Kirlosakr Pneumatics PUNE
KG Khosla FARIDABAD
Ingersol Rand AHEMDABAD

15 Pneumatic Actuator /Cylinder Schrader MUMBAI
Nucon HYDERABAD
Duncal MUMBAI

16 Sump Pumps (Water Service) Mac Nily BANGALORE
KSB Pumps PUNE
MATHER & PLATT PUNE
SAM COIMBATORE

17 Steel Plates/ Structures/Sections SAIL
JINDAL
TISCO
lISCO
RINL

18 Gratings INDIANA

B ELECTRICAL & INSTRUMENTATION
SIEMENS MUMBAI
MARATHON KOLKATA
KEC BANGALORE/HUBLI

1 Mot L

otors (LT) CGL AHMED NAGAR

ABB FARIDABAD
BBL MUMBAI
PLACKA CHENNAI

2 Air Filter/ Lubricator / Regulator
SHAVONORGAN MUMBAI
EIP ENVIRO LEVEL NOIDA
CONTROL

40f7
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PROJECT :3x660 MW TPP, HNPCL VIZAG TPS

CONTRACTOR :BHEL - PEM

PACKAGE: MILL REJECT SYSTEM

LIST OF SUB-VENDORS

SL. NO.

ITEMS

Level Probes(RF)

PROPOSED SUPPLIER

NIVO CONTROL

INDORE

PLACE

50f7



PROJECT :3x660 MW TPP, HNPCL VIZAG TPS

CONTRACTOR :BHEL - PEM

PACKAGE: MILL REJECT SYSTEM

LIST OF SUB-VENDORS

SL. NO. ITEMS PROPOSED SUPPLIER PLACE

EIP BULK CONTROL DELHI
lc MUMBAI

4 Annunciators PECON AHEMDABAD
PROCON CHENNAI
NUCON HYDERABAD
ROTEX AUTOMATION BARODA/V.V.

5 Solenoid Valves ASCO CHENNAI
SCHRADER DUNCAN LTD [MUMBAI
AVCON CONTROLS MUMBAI
SWITZER CHENNAI

6 Pressure Switch & DP switch TRAFAG RANIPET
INDFOS INDIA GHAZIABAD
GENERAL INSTRUMENT MUMBAI / GOA
BELLS CONTROLS KOLKATA
MANOMETER INDIA MUMBAI

! Press Gauge & DP Gauge SWITZER (DP SWITCHES) |CHENNAI
AN INSTRUMENTS MUMBAI / GOA
H. GURU SOUTH INDIA BANGALORE
GENERAL INSTRUMENT MUMBAI / GOA
BELLS CONTROLS KOLKATA

8 Temp Gauge
AN INSTRUMENTS MUMBAI / GOA
H. GURU SOUTH INDIA BANGALORE

9 Pulse Valves (Solenoid Valve) Asco CHENNAI
KRYPTON NEW DELHI

10 Control Panels & JB'S *
CONTRONICS NOIDA
SUNIL & CO. KOLKATA
ARUP ENGG. KOLKATA

11

Nahlo NRlanAd

6of7
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PROJECT :3x660 MW TPP, HNPCL VIZAG TPS

CONTRACTOR :BHEL - PEM

PACKAGE: MILL REJECT SYSTEM

LIST OF SUB-VENDORS

SL. NO. ITEMS PROPOSED SUPPLIER PLACE

" Tapis e QUALITY PRECISION KOLKATA
COMMET MUMBAI
DOWELLS MUMBAI

12 Cable Lug
BILLET (3D) VALSAD
INAR PROFILES PVT. LTD  |[VISAKHAPATNAM

13 Cable Tray
INDIANA GRATING PUNE
BCH NEW DELHI
Siemens NEW DELHI

14 Limit Switch
ASEA NEW DELHI
Jai Balaji NEW DELHI
SWITZER CHENNAI

Te Switch
15 mperature Switc INDFOS IND. GHAZIABAD

NOTE:- LIST OF SUB VENDORS ARE TENTATIVE, BIDDERS ARE REQUESTED TO SUBMIT THERE SUB VENDOR
LIST AT THE TIME OF CONTRACT WHICH SHALL BE APPROVED BY CUSTOMER/BHEL.BIDDER SHALL PROCURE
EQUIPEMENT/ INSTRUMENTS FROM APPROVED VENDOR LIST ONLY FOR WHICH BHEL WILL NOT ENTERTAIN

ANY COMMERCIAL IMPLICATION.

70f7
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SPEC NO:
TCE.6071A-C-500-001

TATA CONSULTING ENGINEERS LIMITED | vOLUME -Ii

3 X 660 MW Super Critical TPP at Lalitpur, Uttar | SECTION:
Pradesh SHEET 1 OF 16

C16
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PAINTING ‘!’IF
TATA

16.1.0 SCOPE

16.1.1 This section covers the painiing requirements for the power plant equipment,
structures, piping ete. and any other surface required to be painted.

16.2.0 CODES AND STANDARDS

Painting of equipment will be carred out as per the specifications indicated
below and wil conform fo the relevant IS specification for the material and
workmanship.

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

job:
IS:5

Colours for ready mixed paints and enamels

1S:1303 Glossary of terms relating to paints

15:2379 Colour code for identification of pipelines

15:1477 Code of practice for painting of ferrous metais in

buildings (Parts 1 & i)

1S:2524 Code of practice for painting of non-ferrous metals

in buildings (Parts 1 & I}

15:6278 Code of practice for white washing and colour washing
1S:3140 Code of practice for painting asbestos cement building products
1S:158 Ready mixed paint, brushing, bituminous, black, lead free, acid,

alkali, water and heat resisting

1S: 2074 Ready mixed paint, air drying, red Oxide Zinc Chrome, priming

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

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

specification.

16.3.0 PREPARATION OF SURFACES

All surfaces to be painted will be thoroughly cleaned of all grease, oil, loose mill
scale, dust, rust and any other foreign mafter. Mechanical cleaning by power
tool and scrapping with steel wire brushes will be adopted to clear the surfaces.

However,

in certain locations where power focl cleaning cannot be carmried out,

sand scrapping may be permitted with steel wire brushes and/or abrasive paper.
Cleaning with solvents will be resorted to only in such areas where other
methods specified above have not achieved the desired results. Cleaning with
solvents will be adopted only after written approval of the Purchaser/Consultant,

ISSUE
RO
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PAINTING
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TATA

16.4.0 PRIMER PAINTS (P}
Primer paints will be applied only on dry and clean surfaces:

16.4.1 Primer paint P1: (Epoxy based)

A two pack air drying epoxy polyamide resin based red oxide - zi

nc phosphate

{(primer):
Epoxy content (% wt) 15to 18
Air drying time About 30 minutes (touch dry)
Overnight (hard dry)
Dry film thickness (OFT/coat) 30 microns (min)
Temperature resistance Up to 120 dég. C dry heat

16.4.2 Primer paint P2 { Epoxy based)

A two pack air drying epoxy polyamide with zinc dust of at least 92% zinc dust

on the dry film.
Epoxy content (% wt) 8to 10
Air drying time About 10 minutes (touch dry)
2 hours (hard dry)
Dry film thickness (OFT/coat) 40 microns (min)
Temperature resistance Up to 300 deg.- C dry heat

16.4.3 Primer paint P3 (Ethyl zinc silicate, EZS, based)

A two pack heavy duty zing dust rich silicate primer:

Total solids (% wt) 84 +or-2

Air drying time 16 hours

Densify 3.07 +/- 0.005

Dry film thickness {OFT/coat) 60 microns (min}
Temperature resistance Up to 450 deg. C dry heat

16.4.3.1 Primer Paint P4

ISSUE
RO
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TATA CONSULTING ENGINEERS LIMITED

TCE 6071A-C-500-001 3 X 660 MW Super Critical TPP at Lalitpur, Uttar
Pradesh

VOLUME -1
SECTION: C16
SHEET 3 OF 16

baja) Indussthan o,

PAINTING

qWw

TATA

Double boiled linseed oil as per 1S - 77: specification for linseed oil, boiled for

paints.
16.4.3.2 Primer Paint P5

In organic Zinc silicate with suitable air drying time. 40 microns per coat.

16.4.3.3 Primer Paint P&

Red oxide Zinc phosphate as per IS 12744 with OFT 30 microns per coat.

16.4.3.4 Primer paint PY

Red oxide Zinc chromate as per IS 2704 with OFT 30 microns per coat.

16.4.4 Intermediate paints (I}

These paints will be applied over primer coats as an intermediate layer to

provide weatherproof seal of primer coats.

16.4.5 Intermediate paint (1]}

A two pack air drying high build epoxy resin based paint with MIO.

Air drying time

6 to 8 hours (touch dry)
7 days (full cure)

Dry film thickness (OFT/coat)

100 microns

Temperature resistance

Up to 180 deg. C dry heat

Compatible with

Primer P1 and P2

16.5.0 FINISH PAINT

Finish paint coats wili be applied over primer coats and intermediate coats after

proper cleaning and touch up of primed coats.

16.5.1 Finish paint F1

A two pack air drying epoxy polyamide enameil suitably pigmented.

Air drying time

2 to 3 hours {touch dry)
7 days (full cure)

Dry film thickness {OFT/coat)

40 microns

Temperature resistance

Up to 130 deg. C dry heat

Compatible with

Primers and Intermediate paint

Colour

Generally all shades

ISSUE
RO
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16.5.2 Finish paint F2

A single pack synthetic rubber based enamel paint.

Air drying time

2 hours {touch dry}
24 hours (hand dry}

Ory film thickness (OF T/coat)

25 microns

Temperature resistance

Up to 200 deg. C dry heat

Compatible with

No primers

Colour

Generally all shades

16.5.3 Finish paint F3

A Single pack heat resistant silicon resin based with leafing Aluminium,

Airdrying time

3 to 4 hours (Touch dry), 24 hours
(hard dry)

Ory film thickness (OFT/coat)

20 microns {min)

Temperature resistance

Up to 400 deg. C dry heat

Compatible with

No primer paint except P3

Colour

Smooth Aluminium

16.5.4 Finish Paint F4

Heat resistant Alumina Paint IS 13183 Gr [I, OFT 20 microns per coat.

16.5.5 Finish Paint F5

Heat resistant Silicone Aluminium Paint with suitable air drying time as per IS
13183 Gr |, 25 microns per coat.

16.5.6 The colour / shade will be as approved by the Purchaser/ Consultant. After
cleaning the dust on the dried up primer, first coat of synthetic enamel will be
applied. After this first coat dries up hard, the surface is wet scrubbed cutting
down to a smooth finish and ensuring that at no place the first coat is
completely removed. After allowing the water to get evaporated completely,

the second finish coat of synthetic enamel paint will be applied.

ISSUE
RO
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TATA

16.5.7 Equipment no. and the name of the equipment will be painted on the surface of
the equipments on visible locations. Service of the Pipe/Line designation with
arrow identification for the direction of flow will be painted on all pipes at visible
locations at an interval of 20 metres. Wherever pipelines are insulated, the
service of the piping and arrow mark will be painted over the clad surface.

16.6.0 SUGGESTED COLOUR CODES FOR PAINTING

Si. ltem/service Colour Is-5 Colour Is-5
No. (band)
1.0 | Structures, platforms, | Dark 632 - -
galleries, ladders | Admirality
and handrails Grey
2.0 Boiler casing, ESP | NutBrown | 413 - -
and ducting
3.0 Fans, pumps, | Light Grey | 631 - -
motors,
4.0 | Tanks {without
insulation and
cladding)
4.1 Qutdoor, Stand | Aluminum - - -
pipes, vent pipes
4.2 Indocr Aluminum - - -
5.0 Vessels & all other| Light grey 631 - -
proprietary equip-
ment (without
insulation &
cladding)
6.0 | Switchgear Light grey 631 - -
7.0 Control & relay | Light grey 631/7078 of | - -
panels IS 1650
8.0 Turbine Golden 356 - -
Yellow
8.0 Generator & exciter Light grey 631 - -
10.0 | Transformers Dark 632 - -
Admiralty
Grey
11.0 | Machinery guards Signal red 537 - -

ISSUE
RG

TCE FORM NO. 329 R5
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SPEC NO:

TCE.6071A-C-500-001

TATA CONSULTING ENGINEERS LIMITED
3 X 660 MW Super Critical TPP at Lalitpur, Uttar

VOLUME -1l
SECTION: C16

Pradesh SHEET 6 OF 16
PAINTING W'F
baja} Industhan e, TATA
Sl item/service Colour Is-5 Colour Is-5
No. (band)}
12.0 | Piping (without
insulation and
cladding)
12.1 | Water System
a) Boiler feed Sea green | 217 - -
b) Condensate Sea green | 217 Light 410
brown
c) D M Water Sea Green | 217 Light 557
orange
d) Soft water Sea green | 217 French 166
blue
e) Bearing cooling | Sea green | 217 French 166
water blue
f) Service & clarified | Sea green | 217 French 166
water blue
g) Raw water Sea green | 217 White -
h) Cooling water Sea green | 217 French 166
blue
i) Dust suppression | Sea green | 217 - -
system and plant
cleaning water
system
122 | Compressed Air
System
a) Service air Sky Blue 10} - -
b) instrument air blue 101 White -
12.3 | Qil system
a) Fuel oil Light brown | 410 French 166
b) Light oil Dark Brown | 412 Brilliant 221
green
c) Lubricating oil Light brown | 410 Light grey | 631
d) Control oil Light brown | 410 Light 557
: orange
ISSUE
RO

TCE FORM NO. 329 R5
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SPEC NO: TATA CONSULTING ENGINEERS LIMITED  NOLUME -1l
TCE 6071A-C-500.001 | 3 X 660 MW Super Critical TPP at Lalitpur, Uttar  [SECTION: C16
PAINTING wiw
baja) Industhan ird. TATA
Sl. item/service Colour Is-5 Colour Is-5
No. (band)
e) Transfarmer oil Light brown | 410 Light 557
orange
124 | Gas system
a) Hydrogen Canary 309 Post office | 538
yellow red
b) Carbon dioxide Canary 309 Light grey | 631
yellow

12.7 | Vacuum pipes Sky blue 101 Black -

12.8 | Fuel pipes (coal) Light brown | 410 - -

12.9 | Drainage Black - - ~

12.10 | Stand pipes and all | Aluminum - - -

Vent pipes

Notes:

1. This colour code basically refers to 1S:2379 for piping with necessary
medifications.

2. Where band colour is specified, same will be provided at 10 meter intervals
on long uninterrupted lines and also adjacent to valves and junctions.

16.7.0 PAINT APPLICATION

16.7.1 Paint will be applied in accordance with manufacturer's recommendations. The
work will generally follow IS 1477 (Part I} for jobs carred out in India and
SSPC-PA-l or DIN 55928 or equivalent for jobs carried out outside India.

16.7.2 Paint will not be applied when the ambient temperature is 5 deg. C and below.
Also paint will not be applied in rain, wind, fog or at retative humidity of 80% and
above.

16.7.3 Each coat of paint will be continuous, free of pores and of even film thickness
without thin spots.

16.7.4 Each coat of paint will be dry sufficiently before application of next coat.

16.7.5 The Contractor will furnish paint manufacturer's test report or technical data

sheet pertaining to the paint selected. The data sheet will indicate among other
things the relevant standards, if any, composition in weight percent of pigments,
vehicles, additives, drylng time, viscosity, spreading rate, flash points, methods
of application quality of surface preparation required, corrosion resistance
properties and color.

16.7.6 Painting scheme

ISSUE
RO

TCE FORM NOC. 329 R5

8o



) TATA CONSULTING ENGINEERS LIMITED | vOLUME -II
SPEC NO: 3 X 660 MW Super Critical TPP at Lalitpur, Uttar | SECTION: C16
TCE.6071A-C-500-001 Pradesh ’ SHEET 8 OF 16
PAINTING ql,
baja} Industhan o TATA

16.7.6.1 Type of paint products like P1, P2, P3, P4, P5, P8, P7, 11, F1, F2, F3, F4 &
F5 has been specified elsewhere in the specification.

16.7.6.2 For a complete painting scheme of any item being painted, all types of paints
are to be procured from the same manufacturer as approved by the
Purchaser.

16.7.7 Legend

Sa - 2.5- The quality of surface cleaning, i.e 95 % of the surface area is free
from afl rust, mill scates and visible residues, foreign materfals etc.

SP - surface preparation gquality

2P1 - Two (2) coats of primer paint type P1
111 - One {1) coat of intermediate paint type 1
2F1 - Two (2) coats offinish paint type F1

DFT - Dryfilm thickness

CRT - Clean ard retouch.

1SSUE
RO
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SPEC NO:

TCE.6071A-C-500-001

Pradesh

TATA CONSULTING ENGINEERS LIMITED
3 X 660 MW Super Critical TPP at Lalltpur, Uttar

VOLUME -1
SECTION: C16
SHEET 9 OF 16

bajg) Indosmhan i,

PAINTING
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TATA

The painting scheme to be followed for various equipment / structures is briefly
given below for guidance to the Contractor.

Table-l
Painting Scheme (Steam Generator and auxiliaries)
Sl I e
No. Description Painting scheme
At shop At site
1 Steel structure SP-Sa2 ¥ 2F1 240
2P1 +111
2 Mechanical equipment SP-Sa2 ¥ 2F1 240
(temperature not over p{ + 1 1
80 deg. C) Both static
and rotary equipment
for indoor or outdoor
duty
3a Pipes with hot surfaces SP-Sa 2 ¥ 2F4 130
{Temperature up to 400 2P5
degree C)
3b Equipment with hot SP-St3 2F3 40
surfaces and non
insulated ducts
(temperature up to 400
Deg. C)
4 Equipment with hot SP- St3 2F4 50
surfaces (temperature
above 400 Deg. C)
5 Insulated pipefduct SP - St3 2F4 60 for
works 2Ps aluminium
Final painting cladding
shall be done and 110 for
over the cladding
cladding. In with  other
case of than
aluminium aluminium.
cladding, final
painting will not
be required.
ISSUE

RO
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SPEC NO- TATA CONSULTING ENGINEERS LIMITED | VOLUME -II
TCE 6071A-C-500-001 3 X 660 MW Super Critical TPP at Lalitpur, Uttar | SECTION: C16
- Pradesh SHEET 10 OF 16
PAINTING !I'

baja] indusikan frd.

TATA

For other items of this package EXCLUDING steam generator and auxiliaries:

(8%

81 Painting scheme Total DFT
' Description n
No. At ShOp At site Microns
1 Steel structure SP-Sa2% 2F1 240
2P1 + 111

2 Mechanical equipment | SP-Sa2 4 2F1 240
(temperature not over| op1 + 14
80 deg. C) Both static
and rotary equipment
for indoor or outdoor
duty

3 Equipment with hot| gp.ga 2 % 2F2 130
surfaces (temperature
up to 400 Deg. C) 2P2

4 | Equipment with hot | SP-Sa 2 ¥ 2F2 160
surfaces (temperature 2P3
up to 400 Deg. C)

5. Non insulated pipe/duct works

i) Temperature not over | SP-Sa2% 2k 240
80 Deg. C 2P1 + 11

i) Temperature up to 200 | SP-Sa 2% 2F2 130
Deg.C 2P2

ii) Temperature up to 400 | SP-Sa 2 ¥4 2F3 160
Deg.C 2P3

6 insulated pipe/duct | SP-Sa 2 % 2F2 130
wOrks
2 coats primer suitable for intended | Final painting shall be done
temperature  application as per over the cladding. In case of
manufacturer's recommendation. aluminium cladding, final
primers selection shall be done generally in | painting will not be required.
line with the contract laid down in clauses
above,

Note:1 For crane girders, one coat of primer will be applied during manufacturing,
Second coat of primer followed by two (2) coats of finish paint shall be applied
after erection,

ISSUE
RO
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SPEC NO: TATA CONSULTING ENGINEERS LIMITED | VOLUME -1
TCE 60711-0\-0-500-001 3 X 660 MW Super Critical TPP at Lalitpur, Uttar | SECTION: C16
: Pradesh SHEET 11 OF 16
PAINTING 1|w
baja] industhan frd. TATA
Table -il
Painting Scheme (Metallic Structural Works)
Painting scheme
. Surface i
Surfaces to be painted preparation Primer at| interm. At | Finishing
shap shop at site
1) carpentry anchor plates
and pipeline support
- Qutside Sa 25 2P1 111 2F1
- Inside Saz25 2P1 111 2F1
2) bndge crane
- Structure for beams Sa 25 P1 +P1(s} | 111 (s) 2F1
- Tialley Sa 2.5 !2P1 111 2F1
!
3) hoists and monorails ‘
- Monorails Saz25 ‘2P1 11 2F1
-~ Hoists Sa 2.5 r2P1 111 2F1
S =8ITE
Table -11
Painting Scheme (Thermal cycie)
S.No. Surface to be painted Surface Painting scheme
preparation
Primer at | Interm. at| Finishing
shop shop at site
1 Insulated pipe line and
valves
11 Steam SA25 2P1/2P2/2P3 | — -
1.2 Feed water SA25 2P1/2P2/2P3 | — -
ISSUE
RO
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SPEC NO: TATA CONSULTING ENGINEERS LIMITED | vOLUME -I}
TCE.6071A-C-500-001| 3 X 660 MW Super Critical TPP at Lalitpur, Uttar | SECTION: C16
’ Pradesh SHEET 12 OF 16
PAINTING Qv
bajaj Indusmhan . TATA
S.No. Surface to be painted Surface Painting scheme
preparation
Primer at | Interm. at| Finishing
shop shop at site
2 Deaerator and feed tank
2.1 Inside SA 25 - - -
2.2 QOutside (deaerator) SA25 2P3 - -
2.3 Outside (feed tank) SA 25 2P2 - -
3 Heat exchanger
31 Inside SA25 - - -
| 3.2 Qutside SA25 2P1 1M1 -
4 Heater
4.1 Inside SA25 - - -
4.2 Outside SAZ5 2P2/2P3 - -
5 Pumps SA25 2P1/2P2 111 2F1/2F2
(] Vent
6.1 Non insulated pipeline | SA 2.5 2P1/2P2/2P3 | = 2F1/2F2/2
and valves F3
7 Drains, pipeline and
valves traps etc
7.1 Insulated SA25 2P1/2P2/2P3 | - -
7.2 Non insulated SAZ25 2P1/2P2/2P3 | — 2F2
8 Tanks
8.1 Qutside SA25 2P1/2P2 - -
8.2 Inside - - - -
ISSUE
RO
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SPEC NO:
TCE.6071A-C-500-001

TATA CONSULTING ENGINEERS LIMITED
3 X 660 MW Super Critical TPP at Lalitpur, Uttar

VOLUME -IlI
SECTION: C186

PAINTING '|9
bajaj Indesthan . TATA
TABLE -1
PAINTING SCHEME
(OIL + OIL CYCLE)

PAINTING SCHEME
SURFACES TO BE | SURFACE
PAINTED PREPARATION | PRIMER AT | INTERM. AT | FINISHING
SHOP SHOP AT SITE
1) CLEAN / DIRTY OIL TANK
- INSIDE SA 2.5 2P4 - -
- OUTSIDE SA25 2P1 11 oF 1
2) PIPE LINE AND VALVES
- OUTSIDE SA25 2P1/2P2 1 2F1/2F2
- INSIDE - - - -
3) PUMPS
- PUMPS SA 2.5 2P1 11 OF 4
4) FILTERS
- QUTSIDE SA25 2P1/2P1 "m . 2F1/2F2
- INSIDE - - - -
5) HEAT EXCHANGERS
- INSIDE - - - -
- QUTSIDE SA 2.5 2P1 2F1
S =SITE
TABLE 1]
PAINTING SCHEME
(CIRCUALATING WATER, CHEMICALS AND SERVICE WATER)
PAINTING SCHEME
SURFACES TO BE | SURFACE
PAINTED PREPARATION | PRIMER AT | INTERM. AT | FINISHING
SHOP SHOP AT SITE
ISSUE
RO
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TCE.6071A-C-500-001

TATA CONSULTING ENGINEERS LIMITED
3 X 660 MW Super Critical TPP at Lalitpur, Uttar

VOLUME -1
SECTION: C16

Pradesh SHEET 14 OF 16
PAINTING ‘|'
baja] Industhan fd. TATA
PAINTING SCHEME ]
SURFACES TO BE | SURFACE
PAINTED PREPARATION PRIMER AT | INTERM. AT | FINISHING
SHOP SHOP AT SITE
1) CONDENSER
- INSIDE SA 25 - - -
- QUTSIDE SA 25 2P1 1M 2F1

- WATER BOX AND | SA25 As per clause 1.19 in data sheet-A in
TUBE SHEET Section D1.2

2) PUMPS

- PUMPS SA 2.5 oP1 11 2F1
3) PIPELINE AND VALVES ’

- INSIDE SA 25 - - -

- OUTSIDE (OVER

GROUND) SA25 2P1 1 2F1

4)  AIREJECTORS

- INSIDE - - - -

- OUTSIDE SA 2.5 2P1 111 2F 1

TABLE-I
PAINTING SCHEME
(DEMINERALISED WATER)
PAINTING SCHEME
SURFACE
SURFACES TO BE PAINTED | hbpenARATION | PRIMER AT| INTERM. | FINISHING
| SHOP ATSHOP | AT SITE

1)  TANK

- INSIDE SA25 2P6(S) | 11US) -

RO

ISSUE
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TATA CONSULTING ENGINEERS LIMITED

SPEC NO:
3 X 660 MW Super Critical TPP at Lalitpur, Uttar

TCE.6071A-C-500-001

VOLUME -1l
SECTION: C16
SHEET 15 OF 16

Pradesh
PAINTING Wl"
bajaj Endusthan i, TATA
PAINTING SCHEME
SURFACE
SURFACES TO BE PAINTED | ppepamaTiON | PRIMER AT | INTERM. | FINISHING
SHOP AT SHOP | AT SITE
~ OUTSIDE SA25 2P5(S) 111(S) 2F1
2)  PIPELINE AND
VALVES ~ _ _ -
- INSIDE
. OUTSIDE SA25 2P1 11 2F1
3)  PUMPS
- PUMPS SA25 2P1 11 oF1
S =SITE
ABLE-Il
PAINTING SCHEME (AR CYCLE)
PAINTING SCHEME
SURFACE
SURFACES TO BE PAINTED | boenaRATION | PRIMER AT | INTERM. | FINISHING
SHOP ATSHOP | AT SITE
1) PIPE  LINE  AND
VALVES (SA)
- OUTSIDE SA25 2P 111 2F1
- INSIDE - - - -
LE-
PAINTING S FOR STRUGTU / PIPING AND OTHER ITEM
_WHICH WILL BE FABRICATED AT SITE____
Isi. |Description | Painting scheme | Total DFT
No. n
ISSUE
RO
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SPEC NO- TATA CONSULTING ENGINEERS LIMITED |VOLUME -Ii
TCE 6071A-C-500-001 3 X 660 MW Super CFrlrtatZ:Is:PP at Lalitpur, Uttar 2522‘?’1“6 8'1:616
-
PAINTING 'ﬁ
baje Industhan o TATA
" ] . ! Microns_
Before erection | After erection |
1 Steel structure SP-8az2 ¥
2P1 + 11 2F1 240
2 Piping SP-Saz2 Y% 2F1 240
2P1 +1 11
3 Tanks{outer) CST SP-Saz2 ¥ 2F1 240
2P7 + 111 .
4 Tanks(inner) CST SP-Sa2 % 2F1 240
2P6 + 1 11 |
5 Tanks(outer) OM water SP-8a2 ¥4 2F1 240
2P7 + 111 | |
8 Tanks(inner) OM water SP-Sa2 ¥ 2F1 240
2P6 + 111
ISSUE
RO
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SPEC NO: TATA CONSULTING ENGINEERS LIMITED | vOLUME -Ii
TCE.6071A-C-500-001 | 3 X 660 MW Super Critical TPP at Lalitpur, Uttar | SECTION: F22
: Pradesh SHEET 1 OF 1
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bajal Industhan fd. TATA
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1. | TEST REPORTS 0+1 | - 2 - S
INSTRUCTION MANUALS
1. | PRELIMINARY 2 2 1 S
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TITLE SPECIFICATION NO. PE-TS-375-160-A001
(FFT s 77 ) MILLL REJECT HANDLING SYSTEM VOLUME-III
Hﬂ[l TECHNICAL SPECIFICATION SECTION
STORAGE BUNKER REV 0 DATE 12.07. 2012
DATA SHEET - B SHEET 1 OF 1

STORAGE BUNKER

S.NO DESCRIPTION UNIT DATA/PARTICULARS
1.0 Quantity ——

2.0 Material Handled e

3.0 Capacity Tones ——

4.0 No of outlet —

5.0 MATERIAL OF CONSTRUCTION & THICKNESS
6.1 Bunker Plates mm

6.2 Liner (MOC & Thk) mm

6.3 Discharge Gate @~ = eeeeee

6.4 Size of Bunker Discharge mm

6.5 Type of covering on Bunker Top -—-

6.6 Valley angle degree

7.0 Painting
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TITLE SPECIFICATION NO. PE-TS-375-160-A001
(&7 P MILL REJECT DNSEVEYOR VOLUME -IiI
Hﬂ[[ AND ACCESSORIES SECTION D
DATA SHEET - B REV 0 DATE
SHEET { OF 1
DENSEVEYOR(TRANSPORTOR) AND ACCESSORIES
S.NO DESCRIPTION DATA/PARTICULARS
1 No. of denseveyor envisaged
2 Name of Manufacturer
3 Material of construction of Denseveyor
4 Wall thickness
5 Size and material of dome/butterfly valve
6 Any Liner of transportor vessel envisaged
7 Method of operation of the Dome/Butterfly Valve
8 Rate of Air supply required{NM3/min)
9 Pressure of air supply required(Kg/cm?2)
10 Capacity of removal ,T/hr
11 Capacity of Vessel (Water filled cap.)
12 Cycle timer of Denseveyor / Transportor operation :
(sec)
13 Outlet size of Denseveyor vessel (Average Velocity)
14 Conveying velocity m/sec
15 Qty of I.A. required & its pressure
16 Max. and Min. pressure of instrument air reqd.
17 Time required to open dome/butterfly valve
18 Type of sealing for dome valve/ metering/ cut off valve




148

(FoT= 7 ) Title Spec. No.: PE-TS-375-160-A001
BHE COMPRESSED AIR SYSTEM Volume i SUB SECTION DM8
DATA SHEET ‘B’ Sheet 1 of 3 (R-0)
SL.NO. ITEM UNIT PARTICULARS
1.00.00| AIR COMPRESSOR Conveying air compressor
1.01.00 | GENERAL
1.01.01| Manufacturer
1.01.02| Model No.
1.01.03 | Type of Compressor
1.01.04 | Numbers offered Nos.
1.02.00 | Guaranteed Performance
1.02,01 | Capacity of each Compressor NM%min
1.02.02 | Discharge Pressure at Compressor HP outlet Kg/cm2
1.02.03 | Void
1.02.04 | Capacity considering design ambient condition M%/min
(FAD)
1.02.05 | Outlet Air Temperature after HP stage of °c
compressor at design capacity
1.02.06 | Outlet Air Temperature after after cooler °c
1.02.07 | Void fc
1.02.08 | Input Power required at the compressor shaft kw
at design condition
1.02.09 | Input Power required at the compressor shaft kW
at fully unloaded condition
1.02.10 | Guaranteed Power consumption at motor input kw
terminals at rated conditions (i.e., without any
tolerance)
1.02.11 | Motor Rating of Drive Motor kw
1.02.12 | Drive Motor speed rpm
Name of Bidder / Vendor
Project
Revision No. 0 1 2 3 4 5

Signature of Bidder / Vendor /
Authorised Representative

Date
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| Title
H [l COMPRESSED AIR SYSTEM

Spec. No.: PE-TS-375-160-A001

Volume I

SuB SECTION DM8

DATA SHEET ‘B’

Sheet 2 of 3 (R-0)

1.03.00
1.03.01
1.03.02
1.03.03
1.03.04
1.03.05

1.04.00

2.00.00
2.01.00

2.02.00

2.03.00

2.04.00
2.05.00
3.00.00
3.01.00
3.02.00
3.03.00
3.04.00
3.05.00

4.00.00
4.01.00

4.02.00
4.02.01
4.02.02

4.03.00

Material of Construction
Compressor Chamber
Rotors

Inlet Throttle Valve
Housing of Valve

Timing Gears

Max. Weight to be handled / lifted during
erection and during maintenance

INTAKE AIR FILTER & SILENCER
Type

Efficiency with corresponding particle size in
microns

Pressure drop across filter at rated flow in new
condition

Filtering Medium

Silencer Feature incorporated
Air Receivers

Capacity

Numbers offered

Design Code

Design Pressure

Material of Construction

Intercooler, Aftercooler & Heat Exchangers
Numbers per compressors or ADP offered

Temperature
Compressed Air inlet/outlet
Cooling Water inlet / outlet

Moisture separator provided as per
specification?

%

MMWC

M3

Nos

Kg/cm?

Nos

°c
°c

Yes/No

Intercooler

Aftercooler

Name of Bidder / Vendor

Project

Revision No. 0

Signature of Bidder / Vendor /
Authorised Representative

Date
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(T 77 Title
Hﬂ[l COMPRESSED AIR SYSTEM

Spec. No.: PE-TS-375-160-A001

Volume Il

SUB SECTION DM8

DATA SHEET ‘B’

Sheet 3 of 3 (R-0)

4.04.00

4.05.00

4.05.01
4.05.02
4.05.03
5.00.00

5.01.00

Level gauge, automatic drain trap etc provided
as per specification?

Material of Construction (Suitable for DM
Water)

Tube

Shell

Tube sheet

Interconnecting Pipes Valves Etc.
Whether all piping valves pipe supports fitting
sampling connections instruments and other

accessories provided as per specified and as
per system requirements?

Yes / No

Name of Bidder / Vendor

Project

Revision No. 0

Signature of Bidder / Vendor /
Authorised Representative

Date
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TITLE

BAG FILTER

MILL REJECT HANDLING SYSTEM

DATA SHEET - B

SPECIFICATION NO. PE-TS-375-160-A001

VOLUME -III

SECTION

REV 0 DATE

SHEET { OF 1

BAG FILTER
S.NO DESCRIPTION
1 No. of Bag Filter envisaged
2 Name of Manufacturer
3 Location
4 Type of Bag Filter
5 Bag Material
6 Cage Material
7 Bag Size and quantity
8 Air to Cloth Ratio
9 Bag Filter Dimensions
10 Bag Filter Weight
11 Dust Emission rate at the outlet{mg/ms3)

12 Pressure and quantityof I.A. air supply required

(Kg/cm?)

13 Spare filtration area provided

DATA/PARTICULARS




TITLE

affrt

MOTOR

DATA SHEET -C

SPECIFICATION NO.
PE-TS-375-160-A001

VOLUME B

SECTION D

REV NO. 00 DATE 09.07.12

SHEET 1 OF 2

S. Description Data to be filled by successful
No. bidder
A. General
1 Manufacturer & country of origin
2 Motor type
3 Type of starting
4 Name of the equipment driven by motor & Quantity
5 Maximum Power requirement of driven equipment
6 Rated speed of Driven Equipment
7 Design ambient temperature
B. Design and Performance Data
1 Frame size & type designation
2 Type of duty
3 Rated Voltage
4 Permissible variation for
5 a | Voltage
6 b | Frequency
7 ¢) | Combined voltage & frequency
8 Rated output at design ambient temp (by resistance method)
9 Synchronous speed & Rated slip
10 Minimum permissible starting voltage
11 Starting time in sec with mechanism coupled
12 a) At rated voltage
13 b) At min starting voltage
14 Locked rotor current as percentage of FLC (including IS tolerance)
15 Torque

a) Starting

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

c) At 75% load
NAME OF VENDOR

REV.

NAME SIGNATURE DATE

SEAL




TITLE SPECIFICATION NO.
_ PE-TS-375-160-A001
e MOTOR VOLUME nB
H”[[ SECTION D
: DATA SHEET -C REV NO.00 DATE 09.07.12
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
Applicable Standard
DOP of Enclosure

Method of cooling.

Class of insulation

Al W] A~ W N

Main terminal box

a) Type

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

c¢) 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 0/1/11

‘ i { Group [IA /IIB /1IC

‘ 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

¢) Current vs time

d) Speed vs time

NAME OF VENDOR

REV.

NAME SIGNATURE DATE SEAL
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GUARANTEED POWER CONSUMPTION FORMAT

Design, engineering, manufacturing, supply of material, fabrication, inspection, testing at manufacture's/
sub-vendor's works, painting, forwarding, delivery, complete erection & commissioning of Mill Reject

System for 3X660 MW LALITPUR.

GUARANTEED POWER CONSUMPTION

SL DESCRIPTION OF NO OF EQUIPMENT [ TOTAL GUARANTEED DUTY TOTAL KW
NO EQUIPMENT WORKING [ STANDBY [ POWER CONSUMPTION | FACTOR
FOR EACH EQUIPMENT
AT MOTOR INPUT
TERMINAL AND
CONTROL PANEL
1) () (3A) (38) (4) (5) (6)=(3Ax4x5)
1.0 |Conveying air MRS 2 1 0.66
compressor
TOTAL
NOTE
1.0 |Estimated power consumption (EPC) figure for the system (for working drives only) has been considered as

over EPC.

204 KW. So long bidder's quoted guaranteed power consumption (GPC) above remains within this EPC, there
will be no technical loading of bid on power consumption for evaluation. However, if bidder's quoted GPC
exceeds EPC, there shall be technical loading of bid for evaluation @ Rs 2.41 lac per KW of additional power

Bidder's guaranteed power consumption at motor input terminals (not shaft power) as furnished in relevant
schedule shall be demonstrated by the successful bidder during performance testing at works/ site. In case
power consumption is noted higher than EPC / bidder's quoted GPC whichever is higher, during inspection/
PG test, penalty @ Rs 2.41 lac per additional KW shall be levied on vendor.
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PEM-6666-0
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TITLE |SPECIFICATION NO. PE-TS-375-160-A001
(&7 ¢T3 7 TECHNICAL SPECIFICATION FOR VOLUME I
)7///11 MILL REJECT HANDLING SYSTEM SECTION D
REV 00 DATE  07.08.12
SHEET 1 OF 6
PRE-BID CLARIFICATION SCHEDULE
S. No. Section/Clause Statement of the referred Clarification Required |
/Page No. | clause |
1 ]

—

L

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

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:
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TITLE SPECIFICATION NO. PE-TS-375-160-A001
(Feaz T ) TECHNICAL SPECIFICATION FOR VOLUME Il
HHE MILL REJECT HANDLING SYSTEM SECTION D
REV 00 DATE 07.08.12
SHEET 2 OF 6
TECHNICAL DEVIATION SCHEDULE
S.No. Section/Clause Description of Deviation Reason/Remarks
I Page No.
fos

The bidder hereby certifies that above mentioned are the only deviations from the technical
specification for the subject package.

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:
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TITLE SPECIFICATION NO. PE-TS-375-160-A001
TECHNICAL SPECIFICATION FOR VOLUME Il
qurl MILL REJECT HANDLING SYSTEM SECTION D
REV 00 DATE 07.08.12
SHEET 3 OF 6
INSTRUMENT AIR REQUIREMENT*
S. No. Description Requirement (m*/ min & Intermittent/
Pressure) Continuous
01
02
03
04
05
06
SERVICE WATER REQUIREMENT~
S. No. Description Requirement (m3l min & Intermittent/
Pressure) Continuous
01
02
03
04
05
06
EQUIPMENT WATER REQUIREMENT*
S. No. Description Requirement {m* min & Intermittent/
Pressure) Continuous
01
02
03
04
05
06

*

Bidder shall furnish the instrument air, service water and equipment water requirement along

with supporting calculation and reference document.

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:
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TITLE SPECIFICATION NO. PE-TS-375-160-A001
(T e ) TECHNICAL SPECIFICATION FOR | VOLUME 1l
HHH MILL REJECT HANDLING SYSTEM SECTION D
REV 00 DATE 07.08.12
SHEET 4 OF 6
LIST OF START UP & COMMISSIONING SPARES
S.No. ITEM DESCRIPTION | QUANTITY
01
02
03
|04
05
L 06
07
I 08
09
10
SIGNATURE:
NAME:
DESIGNATION:
COMPANY:
DATE:

COMPANY SEAL




PEM-6666-0
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TITLE

TECHNICAL SPECIFICATION FOR
MILL REJECT HANDLING SYSTEM

SPECIFICATION NO. PE-TS-375-160-A001

VOLUME Il

SECTION D

REV 00 DATE 07.08.12

SHEET 5 OF 6

LIST OF SPECIAL MAINTENANCE TOOLS & TACKLES*

S. No.

ITEM DESCRIPTION

QUANTITY

01

02

03

04

05

06

07

08

09

10

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

COMPANY SEAL

SIGNATURE:

NAME:

DESIGNATION:

COMPANY:

DATE:




PEM-6666-0
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TITLE

TECHNICAL SPECIFICATION FOR
MILL REJECT HANDLING SYSTEM

SPECIFICATION NO. PE-TS-375-160-A001

VOLUME 1l

SECTION D

REV 00 DATE 07.08.12

SHEET 6 OF 6

LIST OF RECOMMENDED SPARES FOR 3 YEARS OF TROUBLE FREE OPERATION

COMPANY SEAL

S. No. ITEM DESCRIPTION QUANTITY

01

02

03

04

05

06

07

08

09

10
SIGNATURE:
NAME:
DESIGNATION:
COMPANY:
DATE:
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3x660 MW LPGCL LALITPUR STPS - MILL REJECT SYSTEM

SUGGESTIVE PRICE FORMAT

1

2

3

4

5=Sum(1 to 4)

6

7

8=5+6+7

S.No

Details of Works or Equipment/System

Ex-works
price

ED

CST

FREIGHT

FOR SITE

E&C
Charges

Serivce
Tax on
E&C

Total

1.1.0

Lumpsum prices

111

Total lumpsum firm price inclusive of all taxes duties and other levies as
applicable for design, engineering, manufacturing, inspection and
testing, painting, supply/delivery duly packed at project site including
freight , unloading, storage and handling at site, design & construction of
structural and minor civil works at site etc.,erection and commissioning,
trial run at site,PG Test and handing over to the customer of Complete
Mill Reject System in line with drawings/ documents/ test procedures
approved by BHEL/Customer, inclusive of all prevailing taxes, duties and
other levies for Mill Reject System complete with all accessories
including erection and commissioning spares as required for the total
scope defined as per technical specification PE-TS-375-160-A001 taking
into account all clarifications, confirmations and agreements till date.

Notes:

a)

Bidder to note that total price indicated above at 1.1.1 shall be
considered for evaluation and hence should be complete in all
respect for the full scope defined and considering all terms and
conditions agreed including electrical and control &
instrumentation.

b)

Any item not included in the price quoted above and shown separately
will not be taken cognizance of and the offer shall be liable for rejection.

c)

In case, price indicated above does not match with the total of item wise
break-up given at 1.2.0, the highest price so calculated shall be
considered for evaluation but in case of order, the same shall be placed
at the lowest price.

Price format for Mill reject System- 3x660 MW LPGCL LALITPUR TPP.

Page: 1 of 3
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3x660 MW LPGCL LALITPUR STPS - MILL REJECT SYSTEM

SUGGESTIVE PRICE FORMAT

1

2

3

4

5=Sum(1 to 4)

6

7

8=5+6+7

S.No

Details of Works or Equipment/System

Ex-works
price

ED

CST

FREIGHT

FOR SITE

E&C
Charges

Serivce
Tax on
E&C

Total

1.2.0

Break - up of Prices given at 1.1.1 above.

121

Lumpsum firm price for supply of denseveyors with dome /butterfly/
vertical swing type valve and accessories inclusive of all taxes, duties
and other levies as applicable .

1.2.2

Lumpsum firm price for supply of Pyrite hopper with level probes,
temperature switch, rupture disc inclusive of all taxes, duties and other
levies as applicable .

1.2.3

Lumpsum firm price for supply of pneumatic panel/ Air control module/
Solenoid box with accessories inclusive of all taxes, duties and other
levies as applicable

1.2.4

Lumpsum firm price for supply of storage bunkers, pressure relief valves,
bag filters with pressure switch , terminal boxes , level probes, chain
pulley blocks with accessories inclusive of all taxes duties and other
levies as applicable.

1.25

Lumpsum firm price for air compressors with drive etc inclusive of all
taxes, duties and other levies as applicable

1.2.6

Lumpsum firm price for Air receivers with accessories inclusive of all
taxes, duties and other levies as applicable

1.2.7

Lumpsum firm price of pipes for Mill reject conveying, Compressed air &
cooling water services etc inclusive of all taxes, duties and other levies
as applicable

1.2.8

Lumpsum firm price for Air & Water line valves inclusive of all taxes,
duties and other levies as applicable

1.2.9

Lumpsum firm price for pneumatically operated knife gate valves for
different application inclusive of all taxes, duties and other levies as
applicable .

1.2.10

Lumpsum firm price for manually operated knife gate valves for different
application inclusive of all taxes, duties and other levies as applicable .

1211

Lumpsum firm price for Alloy C.I bends/ fittings/laterals inclusive of all
taxes, duties and other levies as applicable .

1.2.12

Lumpsum firm price for field instruments/controls/special cables/ cable
glands & lugs, cable trays inclusive of all taxes, duties and other levels as
applicable.

Price format for Mill reject System- 3x660 MW LPGCL LALITPUR TPP.

Page: 2 of 3
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3x660 MW LPGCL LALITPUR STPS - MILL REJECT SYSTEM

SUGGESTIVE PRICE FORMAT

1

2

3

4

5=Sum(1 to 4)

6

7

8=5+6+7

S.No

Details of Works or Equipment/System

Ex-works
price

ED

CST

FREIGHT

FOR SITE

E&C
Charges

Serivce
Tax on
E&C

Total

1.2.13

Lumpsum firm price of trolley mounted sump pump along with all its
control, inclusive of all taxes, duties and other levies as applicable.

1.2.14

Lumpsum firm price for Start-up & commissioning spares (Annexure |) as
required inclusive of all taxes, duties and other levies as applicable .

1.2.15

Lumpsum price for special Maintenance tools and tackels as per
annexure |l inclusive of all taxes, duties and other levies as
applicable.

1.2.16

Lumpsum firm prices of any other item under 1.2.1 inclusive of all taxes,
duties and other levies as applicable (please specify quoted items)

Total of 1.2.1 to 1.2.16 ( Should match with 1.1.1). However , the
break up prices indicated under this head are for internal use only &
NOT for any comparision purpose & or making adjustment for
scope variation.

1.3.0

Unit Prices (To be used for adjustment against any scope
variation and information)

131

Unit price per meter with erection/ laying of conveying air Pipes inclusive
of taxes, duties & other levies etc. (bidder to indicate the pipe size also )

1.3.2

Unit price per meter with erection/ laying of Mill Reject conveying Pipes
inclusive of taxes, duties & other levies etc. (bidder to indicate the pipe
size also )

1.3.3

Unit price of pneumatically operated knife gate valve along with
actuator,size 200 NB, inclusive of all taxes, duties and other levies as
applicable (The price will include all associated accessories ie, solenoide,
Limit switch required.)

134

Unit price of manually operated knife gate valve (size 200 NB) inclusive
of all taxes, duties and other levies as applicable

1.4.0

Optional price

1.4.1

VOID

Price format for Mill reject System- 3x660 MW LPGCL LALITPUR TPP.

Page: 30f 3
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Annexure |]
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3x660 MW LPGCL LALITPUR STPS-MILL REJECT SYSTEM

Start-up & commissioning spares

Sl.no Descriptio Qty. Unit Unit Ex- |Total ex- [ED CST FREIGHT |INSURAN FOR SITE
works works CE
price price
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ANNEXURE-II
3x660 MW LPGCL LALITPUR STPS-MILL REJECT SYSTEM
List of Special Maintenance Tools & Tackles
Sl.no |Description Qty. Unit Unit Ex- Total ex- ED CST FREIGHT |FOR SITE
works price works price

Price schedule for 3x660 MW LPGCL LALITPUR TPP. Mill Reject System- List of Maintenance Tools

215

Page:1of1
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Annexure llI]
3x660 MW LPGCL LALITPUR STPS-MILL REJECT SYSTEM
List of Recommended Spares (Optional)
Sl.no Description Qty. Unit Unit Ex- Total ex- |[ED FREIGHT |INSURAN FOR SITE
works works CE
price price

Price schedule for 3x660 MW LPGCL LALITPUR TPP (Recommended spares)
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