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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-1 (CONDITIONS OF CONTRACT)

This consists of four parts as below:-

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

Volume-iB : This part contains general commercial conditions of the tender & includes
provision that vendor is responsible for the quality of item supplied by their
sub-vendors.

Volume-IC : This part contains special conditions of contract.

Volume-ID : This part contains commercial conditions for erection & commissioning site
work, as applicable.

1.2 Volume-ll TECHNICAL SPECIFICATIONS

Technical requirements are stipulated in Volume-Il which comprises of :-

Volume-IIA : General Technical Conditions

Volume-liB : Technical Specification including Drawings, if any.

1.2.1 Volume-liB

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 technical specifications of equipments complete

with data sheet A, Band C.
Data Sheet - A Specifies data and other requirements pertaining to the Equipment.
Data Sheet - B Specifies data to be filled by the bidder (Data Sheet-B is contained in
Volume-Iil).
Data Sheet -C Indicates data/documents to be furnished after the award of contract as
per agreed schedule by the vendor (as applicable).
1.2.2 Volume-lil (TECHNICAL SCHEDULES)

This volume contains technical schedules and Data Sheets-B, which are to be duly filled by the bidder and

the same shall be furnished with the technical bid.

2.0 The requirements mentioned in Section-C / Data Sheets-A of section-D shall prevail and govern in case of

conflict between the same and the corresponding requirements mentioned in the descriptive portion in
Section-D
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TECHNICAL SPECIFICATION SPECIFICATION NO. PE-TS-401-100-M016
BUTTERFLY VALVES VOLUME : 1IB
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STAGE-IV SHEET 1 OF 1
SCOPE OF ENQUIRY

1. SCOPE

This enquiry covers the Design, Manufacture, Inspection & Testing at vendor's and/or his sub-
vendor’s works, proper packing and delivery to site of Butterfly Valves(steam service) complete
with all accessories along with commissioning spares as per the requirements mentioned in
different sections of the specification for 1X500 MW FGUTPP, UNCHAHAR, STAGE-IV.

2. GENERAL TECHNICAL INSTRUCTIONS

a) 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 Engineer/ Owner, who will interpret the meaning of
drawing and specifications, and shall be entitled to reject any component or material,
which in his judgement is not in full accordance herewith.

b) The omission of specific reference to any component/ accessories necessary for the
proper performance of Butterfly Valves (steam service) shall not relieve the bidder of
the responsibility of providing such facilities to complete the supply of Butterfly
Valves (steam service) at quoted prices.

c) Design/ drawings/ data sheets etc. shall be subject to approval of BHEL as per
specification, in the event of order.

d) BHEL’s / customer’s representative shall be given access to the shop in which the
equipment are being manufactured or tested and all test records shall be made
available to him.

e) The equipment covered under this specification shall not be despatched unless the
same have been finally inspected, accepted and shipping release issued by BHEL.
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TECHNICAL SPECIFICATION | VOLUME: 1B

BUTTERFLY VALVES (STEAM SECTION: B

SERVICE) REV. NO.: 00 DATE: 17.07.2014

1X500MW FEROZE GANDHI

UNCHAHAR TPP, STAGE-IV SHEET 1 OF 1

PROJECT INFORMATION

conditions prevailing at site before submission of the bid. The information provided
in this section will The bidder shall acquaint himself by a visit to the site, if felt
necessary, with the be for general guidance and shall not be contractually bidding
on BHEL/OWNER. All relevant site data/information as may be necessary shall
have to be obtained /collected by the bidder.

FEROZE GANDHI UNCHAHAR TPP is located in Raebareli district of Uttar
- Pradesh, having latitude and longitude of 25°54'50"N and 81°19'50"E
respectively. It is bounded by villages Khnapur, Faridpur and Khaliqpur
Khurd. Mustafabad town is located at a distance of about 3 Kms from the
plant. Unchahar railway station on Allahabad-Raebareli broad gauge (BG)
section of Northern Railway (NR) is 2 Kms away. The nearest airport is
located at Lucknow a distance of approximately 110 km from the project

site.
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SPECIFIC TECHNICAL REQUIREMENTS SPECIFICATION NO. PE-TS-401-100-M016
BUTTERFLY VALVES SECTION C
(STEAM SERVICE) REV. NO.: 00 DATE; 18072014 |
1X500 MW FGUTPP, UNCHAHAR, Sheet 1 of 2
STAGE-IV

1.1

1.2

2.1

i)
i)

22
23

24
2.5

26

GENERAL

The valves shall meet the technical requirements and conform to the standard technical
specifications, Data sheet A-1 & Data sheet-A2 of Section D. In addition, the
requirements of this Section-C shall also be complied with. However, wherever the
details given in standard technical specification of Section-D and Data sheets A-1 & A2
are different, the requirements of Data sheet A-1 & A2 shall prevail. Similarly in the event
of contradictions between Section —C & Section ~D/ Data sheet A-1 & A2, Section -C
will prevail.

The technical requirements for valves shall, in general, be as per the attached standard
Technical specification for Valves, and Data sheets A-1 and A-2 of Vol. Il B Section D.

SCOPE OF SUPPLY

The valves complete with all accessories shall be supplied as per Data sheets A-1 &
Data sheet-A2 of Section D. For detail refer the same. Each valve (quantity and other
details specified in Data Sheet-A-1) shall be complete with the following accessories.

Lifting arrangement provision for handling i.e., lifting lugs, eye bolts etc.
Actuators and limit switches as required to make valve complete in all respects.

Commissioning spares, if any.

Set of special tools and tackles if required for the maintenance, erection etc. of the
equipment supplied.

Mandatory spares as applicable depending upon the project requirement.

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

Various drawings, datasheets, operation and maintenance manuals etc., as specified in
Data Sheet-C.

EXCLUSIONS:

Erection & Commissioning of valves at site.

QUALITY ASSURANCE

The Quality Plans enclosed with this specification specify minimum quality control
requirement. During contract stage vendor shall furnish these Quality Plans duly signed
& stamped for their compliance. Quality plans shall be approved by BHEL and customer
(If necessary). All inspection and testing shall be carried out by BHEL and CUSTOMER
(if necessary). In case inspection is by both BHEL and CUSTOMER, then the inspection
can be carried out jointly or separately, which will be informed later.

PAINTING REQUIREMENT:

Surface preparation shall be as per SSPC-SP-3/ Power Tool Cleaning followed by 2 coat
of Heat Resistance Aluminium paint to IS 13183 Gr. | or equivalent, paint shade
Aluminium and total DFT of paint wili be equal to 80 microns minimum.

BHEL, PS-PEM | PLOT NO.25, SECTOR-16A, NOIDA-201 301
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Sheet 2 of 2

STAGE-IV

b)
c)

e)

9)
h)

a)

b)

PACKING INSTRUCTIONS:

Each valve shall be drained, cleaned, prepared and suitably protected in such a way so
as to minimize the possibility of damage and deterioration during transit and storage.
The valve has to be dispatched in total assembled form. ‘
Discs of all valves shall be properly secured while dispatching so that there is no risk of
damage to the disc & seat.

Body ends shall be suitably sealed to protect them against damage during transit and

storage.

Valves with butt-welding ends shall be protected by means of polythene caps/rubber and
protectors to prevent damage to ends &also to avoid foreign material entering the valve
while shipment & storage.

Valve Tag Nos. shall be incorporated in all the dispatch documents.

Proper care shall be taken to avoid damage to the painted surface during transit.

Vendor to provide soft copy of photos/snaps of duly packed valve. The soft copies to be
provided by vendor after final inspection of vaives. Clearance for dispatch of valves will
be given only after satisfactory packing conditions of valves from vendors work.

All the valves shall be packed suitably in wooden cases in order to avoid damage during
transit and also during storage at site in tropical climate conditions for a period of 15-18

months.

SPARES

Order for the spares may be placed simultaneously or otherwise at the option of
purchaser.

DOCUMENTS TO BE SUBMITTED ALONG WITH OFFER

Bidder shalil submit the following documents (enclosed in Vol. Ill) duly filled, signed and
stamped along with the bid:

a)
b)
c)
d)
e)

f)

Compliance sheet

Schedule of Deviations if any.

Schedules of Price & Unit Price.

Schedule of declaration.

Bidder to furnish the offered valve rating between the valve ratings as mentioned
at Sheet 1 of 4 of Data Sheet-A1

Calculation of valve body thickness, shaft diameter, valve torque, opening/
closing time, pressure drop with supporting documents/ standards

The above are the only documents which will be used for technical evaluation unless
other documents are asked for during technical clarifications. Any other technical
document enclosed with the bid shall be ignored for the purpose of technical evaluation.
All other documents attached with the specification are for information of the vendor and
no comments shall be marked on these.

BHEL, PS-PEM | PLOT NO.25, SECTOR—16A, NOIDA-201301
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VALVES

STANDARD TECHNICAL SPECIFICATION
QUALITY PLAN
DATA SHEET - A1
DATA SHEET -C

BHEL - PS-PEM: PPEI BUILDING, PLOT NO. 25, SECTOR 16A, NOIDA - 201301



SPECIFICATION NO.PE-S$-999-100-M016 |

TITLE:

STANDARD TEGHNICAL SPECIFICATION | VOLUME. Il B |

FOR BUTTERFLY VALVES SECTION D o
(STEAM SERVICE) REV.NO. 05 | DATE. 11.11.2013

SHEET 1 OF 5

1.0 GENERAL
This specification covers the design, materials, construction features, manufacture
and testing comprising of Butterfly valves (steam service) at Vendor's or/ and sub-
Vendor's works inclusive of painting and packing requirements.

2.0 CODES AND STANDARDS:

The design, manufacture, inspection and testing of the butterfly valves shall suit the
design parameters specified in datasheet-A1 & comply with the requirements of latest
revisions of the following standards. However, the testing shall be as per American
Water Works Association AWWA C504-10 and C516-10 (whichever is applicable)
including disc strength test (all sizes of valves), gear box POD Test & Valve POD test.

a) AWWA C504-10/BS EN 593 (replaces BS 5155) for sizes upto 1800 mm.
b) AWWA C516-10 for size 2000 mm and above.

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

specification by the BHEL engineer shall be final & binding.

3.0 DESIGN REQUIREMENTS:

3.1 All valves shall be suitable for the service conditions i.e. flow, temperature and pressure
under which they are required to operate and those performing similar duties shall be
interchangeable with each other unless otherwise specified.

5.2 The butterfly valves shall be suitable for Indoor/outdoor installation with shaft either in
horizontal or vertical position.

3.3 The valves shall have minimum single off-set type disc (design with shaft eccentric to
disc).

34 The valves shall have long body design for AWWA C504-10 and maximum laying
length for AWWA C516-10 as specified in Data sheet-A1.
For BS design valves: face to face dimension should be as per long body design of
AWWA C504-10.

35 The butterfly valves shall be with butt welded ends as specified in Data sheet-A1 and
designed to ensure bubble tight shut off at the rated pressure of valve.

3.6 MATERIALS

3.6.1 The materials of construction of main parts of the butterfly valves (steam service) shall
be specified in Data sheet-A1.

3.6.2 The materials of construction of the remaining parts shall be as per relevant standard
governing the valves and to suit the service conditions. These materials shall be
subject to approval of the purchaser.

3.6.3 Materials used in manufacture of valves shall be of tested quality.

4.0 CONSTRUCTION FEATURES:

4.1 Vaive Body

4.1.1 The valve body shall have integral hubs for shaft bearing housing. The minimum body
shell thickness and minimum diameter of seat bore shall be as per requirement of the
applicable table/equation of AWWA-C504-10/C516-10 (whichever is applicable).
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Material of construction of body and valve parts shall be as per materials indicated in
Data sheet-A1.

4.1.2 An arrow shall be embossed/ engraved and painted on the outside of body to clearly
indicate the direction of flow.

4.2 Valve Shaft

4.2.1 The shaft of each butterfly valve shall be securely attached to the disc through Bolting,
Riveting, threading, upsetting or cross pinning, adequately locked.

422 Valve shaft design shall consist of one piece unit extending compietely through the
valve disc. or may be the “Stub Shaft’ type which consists of two separate shafts
inserted into the disc. Each stub shaft shall be inserted into the valve disc hubs for a
minimum distance of at least 1.5 times shaft diameter. The connection between the
shaft and the disc shall be designed to transmit shaft torque equivalent to at least 75%
of the torsional strength of the minimum required shaft diameter. The minimum shaft
diameter shall be as per the relevant standard and shall be such that it will safely
sustain the maximum differential pressure across the closed valve and transmit the
maximum torque required to operate the valve.

4.2.3 Surface finish for shaft shall be minimum 16 RMS in the area of gland packing.
4.3 Valve Disc:

The valve disc shall have no external ribs transverse to the flow and shall sustain full
differential pressure across closed valve disc without exceeding working stress of one
fifth of the tensile strength of the material used. The thickness of the valve disc shall
not be more than 2 % times the shaft diameter listed in AWWA-C504-10/C516-10
(whichever is applicable). The valve disc shall be designed to rotate 90° from full open
to tight shut off position. Material of Disc shall be as per the Data sheet-A1.

4.4 Body Seat & Disc Seal (Valve seat)

The soft seat shall be of replaceable type of suitable grade resilient material,
adequately reinforced, securely attached to the disc or to the body, and shall be
designed to provide bubble tight shut off under all operating conditions. The soft seat/
seal shall be attached by clamping ring, bolting or other suitable methods as per the
standard design of the manufacturer. All clamping rings, bolts/studs, nuts used shall
be of stainless steel. The sealing ring on the disc shall be continuous type and easily
replaceable.

The mating seat surface accordingly shall be on valve body or disc and shall be of
stainless steel and securely attached to the body/disc by directly clamping, bolting or
suitable methods. All clamps, retaining rings, nuts, screws / all hardware shall be of
stainless steel.

45 Valve Bearing:

Each butterfly valve shall be fitted with sleeve type bearings contained in the hub of
the valve body. The bearing shall be of self-lubricating type and the coefficient of
friction of bearing material shall not exceed 0.25 when rubbing at the maximum
bearing pressure. The housing for this bearing shall be rigidly attached to the valve
body. Thrust bearings shall also be provided for vertical shaft installation. For valves
of 350 NB and larger, the bearing should be capable of taking axial thrust also. The
material of the bearing shall be self-lubricated type & low coefficient of friction in
accordance with the relevant standard.

46 Shaft Seal:

Wherever the shaft project through the valve body for actuator connection, a shaft
seal shall be provided. Shaft seal shall be designed for use of Standard ‘O’ rings seals
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and they shall be contained in a removable corrosion resistant recess. Shaft seals
shall be designed to allow its replacement without removal of the valve shaft.

47 The hand wheel shall be of malleable iron or equivalent.

4.8 Body Ends:
| These shall be as butt welded as per ASME B 16.25 as specified in Data sheet-A1.

4.9 Nameplate:

Each valve shall be fitted with a circular Stainless steel 2mm thick nameplate
indicating the valve Tag No. and service description given in Data sheet-A1. All details
shall be engraved 1 mm deep and filled with black enamel paint.

410 The stops which limit the travel of any valve in the ‘Open’ or ‘Shut’ position shall be
arranged exterior to the valve body.

411  All valves shall be closed by rotating the handwheel in a clockwise direction when
looking at the face of the handwheel. The pulling force required on handwheel rim
shall not exceed 25 Kgf when operating the valve under full flow and operating
pressure. The face of each hand wheel shall be clearly marked with the words ‘Open’
and ‘Shut’ with adjacent arrows to indicate the direction of rotation to which each
refers.

412  Special attention shall be given to the operating mechanism for large size valves in
order that quick and easy operation is obtained and maintenance is kept to a
minimum.

413  Eyebolts shall be provided where necessary to facilitate handling heavy valves or part
of valves.

414  Wherever practical, valves (including actuator, drive motor, integral bypass etc.) of
total weight equal to or greater than 500 Kg shall be provided with suitable lugs to
permit direct suspension by hanger rods or direct resting on bottom support, as
applicable.

415 The valves as well as accessories shall be designed for easy dismantling and
maintenance.

4.16  The disc shall rotate through 90° from full open to the tight shut position. The disc
shall be contoured to ensure the least possible resistance to flow and be suitable for
throttling operation. While the disc is in throttled position, the vaive shall not create any
noise or vibration.

4.17 It may be noted that all construction features design and parameters will be governed
by AWWA-C504-10 for sizes upto 1800 mm and AWWA-C516-10 for sizes 2000 mm
and above.

5.0 SPECIAL FEATURES:

51 Gland Sealing Arrangement:

Butterfly valves, provided with glad sealing arrangement, shall be vacuum tested.

All valves required with this arrangement shall be provided with G3/8” connection (duly
plugged) for water sealing. Sealing water shall be supplied at 4 ata and 50°C unless
otherwise specifically indicated for the particular project.

52 Motorised Valves:

5.2.1 The motorised valves shall be offered with the electric actuators of reputed make. A
particular make and type of actuator shall be designed for the maximum differential
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working pressure. However, the stall torque of the selected actuators shall be minimum
1.5 times the valve unseating torque requirement at the maximum differential working
pressure (design pressure) and required operating time as mentioned in in Datasheet
A-1/Datasheet A-2.

5.2.2 Electric actuators shall be mounted directly on the valves.

5.2.3 The motors, gearing and disengaging hand wheel shall be adequate to open and close

the valve under maximum differential pressure and shall be completely assembled on
the respective valve and shop tested before shipment.

5.2.4 Gear box and Electric Actuator shall also meet the inspection & testing requirements

6.0

6.1

of latest revision of AWWA-C504-10 /AWWA C542-10 respectively.

INSPECTION AND TESTING:-

All inspection & Testing for valve, Gear box and actuators shall be as per the
requirements of the relevant standard.

The minimum NDT/testing and inspection requirements for valve, Gear Box, electric
actuator etc. shall be as per the attached Quality Plan. However, in case of order, final
inspection and testing shall be carried out as per the final approved quality plan
without any-price implications.

P.O.D. Tests:
Driving Flectrical Actuator Gear Box
/ Load As
Connecting Flange N i T

Stroke—/2XR

Dead Weight

TEST SET UP

FI1G. 1

a) POD (Proof-of-design) Test as per AWWA-C504-10/C516-10 (whichever is
applicable) is required to be carried out for valves. In case the valve POD Test has

been done earlier, only Test Report of POD test for same model/ type/size/ rating is
required to be submitted for verification.

b) Gear Box and Electric Actuator shall be designed & tested in accordance with latest
editions of AWWA C 504-10(gearbox) and AWWA C 542-10 (actuator) respectively. Gear
Box shall be designed to hold the valve disc in intermediate position between full open
and full closed position without creeping or fluttering.

c) For valves designed and manufactured as per AWWA/ BS EN 593, POD shall follow
the guidelines of AWWA-C504-10/C516-10 (whichever is applicable) and Actuators
shail meet the requirements of POD test of AWWA-C-542-10.

d) Gear box POD test: - Valve POD and gear box POD tests should be done separately on
each one of the valve & the gear box. Gear box POD test shall be done as per the
procedure described below or as per the procedure agreed between purchaser & vendor.
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e) Gear box POD Test shall be carried out only at full rated torque of gear box, throughout
the full cycle of testing i.e. at no point during each full cycle of testing; the applied torque
should be less than the full rated torque of Gear Box. Refer Sketch for Gear Box POD
test set up. Dead weight and length of arm shall be so selected that the torque generated
at point “C” and “B” shall in no case be less than the full rated torque of the gear
box.(refer fig.1)

f) Irrespective of the requirement of conducting the type tests, the vendor shall submit
the reports of the type tests carried out within last five years from the date of bid
opening (refer Datasheet-A1 for bid opening date). These reports should be for the
tests conducted on the equipment same (model / type/ size / rating) to those proposed
to be supplied. Tests shouid have been conducted at an independent laboratory or
should have been witnessed by NTPC/ BHEL/ any other reputed customer.

6.2 These valves are for vacuum service and shall be provided with gland sealing
arrangement which shall be vacuum tested with vacuum and helium gas.

7.0 PERFORMANCE GUARANTEE:

71 The vendor shall guarantee the material & workmanship of all components as well as
operation of the equipment as per the requirements of the specification.

7.2 The vendor shall also guarantee the following for each butterfly valve:

a)Pressure drop as per the approved drop vs. opening curve.
b)The valve opening and closing time.

8.0 SURFACE PREPARATION & PAINTING

The surface preparation of all exterior and interior surfaces of valves shall include the
following:

a) Removal of oil, grease and dirt.
b) Removal of rust and scale etc.
¢) Sand blasting/ shot blasting.

All exterior surfaces of valves shall be painted with primer and finish coated with coating of
min. 80 microns thickness. Color shade etc. shall be subject to BHEL/ Customer approvali.

9.0 CLEANING AND PROTECTION FOR DESPATCH:

9.1 Each valve shall be drained, cleaned, prepared and suitably protected in such a way
so as to minimize the possibility of damage and deterioration during transit and
storage.

9.2 Discs of all valves shall be unseated when they are despatched but care shall be

taken to ensure that there is no risk of damage to the disc.

9.3 Body ends shall be suitably sealed to protect them against damage during transit and
storage.

9.4 Valve Tag Nos. shall be incorporated in all the despatch documents.
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DATA SHEET-A1
BUTTERFLY VALVES (STEAM SERVICE)
1X500 MW FGUTPP, UNCHAHAR,
STAGE-IV

SPECIFICATION NO. PE-TS-401-100-M016

VOLUME-IIB

SECTION : D

REV.NO.: 00 DATE: 17.07.2014

Sheet 2 of 2

Material of Construction

SL NO. \ PART NAME MATERIALS
VALVE
Valve Body Butt welded: (Long body butt ASTM A-216 Gr. WCB
weld ends )
Valve Disc. ASTM A-216 Gr.WCB

Shaft

ASTM A182 Gr..F304

Disc Seal/Seat

EPDM (70 ~75 SHORE ‘A’)

Valve body seat edge

AlSI 316 (WELD OVERLAY/ DEPOSIT)

Seat retaining ring and internal Bolts etc.

SS 304/316

Bearing

SLEEVE TYPE, SELF LUBRICATED

Shaft seal :

‘O’ RINGS TYPE ( 65~70 SHORE 'A’)

Fasteners (bolts & nuts)

ASTM A193 Gr. B7 (BOLTS) / ASTM
A194 Gr. 2H(NUTS)

Hand wheel (actuator)

MALLEABLE IRON (NO OTHER
ALTERNATE MATERIAL ACCEPTABLE)

GEAR BOX. (Bevel type)

Main Housing /Cover (Totally enclosed
construction)

Cast Iron 1S:210 Gr. FG 220/260

Input shaft 13/% Cr SS/ EN8 (~200 BN)
Worm EN8 ( ~200 BN)

Worm Wheel Ductile iron / S.G iron

Hand wheel Malleable Iron




1v3s asn My SY«N»NWNTOD NI @3I4ILN3AAI 39 1TTVHS OdLN «dHJ» ALVIHdOYddY FUNLYNOIS
TVAO¥ddV | A8 AIAOYUdDV | A8 dIMIIAIY | OdIN H0d SV NOILYDIHIYAA wA» ANV SSANLIM My ‘WHOSHTd «dw d31ddns-ans
OdIN «N» “Y3I1ddNS NIVIA (D, | 831TddNS NIVIN [H3ANLOVINNYIN
HAddNS-ANS/AHIUNLIVANNYIN LN,
NOILV.LINIWNDO0A YO NI dOLOVHLINOD AG
A3dNTONI ATIVILNISS3 39 TTVHS MOLL. HUM a3I41LNIAI SH003Y Qs
'ou 504 [CNELRE]
G'C/C Pue BIp Ww g}/ wwoeg M A SHUYINTY WwwgG< BIp Jeys
Jo aqoud weaq BwloN .« | A [A | /d M Hoday 1aN FEEEL] 88V WLSY %001 %001 n D | jo spajep soeuns-qns'g
(MaEIATY
T 1Y) SANA M4
% NOILLDAS 40 dDONVHD M} g
o . . o o .
NO I3 (FTHISSTO0V) LA “m_, M Hoday IAN | vE9Ld JNSY | ¥E9LE JNSY %001 %00L | L4 ¢ eBugses
VIIV %00 NOIdN | A fA | /d M Hoday 1AN | ‘602 F AWLSY | '602 3 ANLSY %001} %001 | IdN L YN 10 Sj08jep [BUlAU| g
. yoleq yoleq
jusuiesl) jusuiEal}
jeay Jeay
Aipuno4 panoiddy M o9dg Yooy 2adg yoaly 0 jeay 2 lJeay
Hdl wo.y painooid | A |A /d M yanisay 61q pddy B1q pddy Jad auQ Jad auQ | sisey yosn (g
aq o} sbunses Apog 910N
M o9dg Yooy sadg yoaly Jeay Jeay s189) sapadold yosp 9
AlA Id M Hen 189 61Q pddy 61q pddy Jad auQ Jad auQ way) (| vIN uonisodwo? [esiway9’} as1q ' Apog [
SIVIHILVIN MVY 0l
‘1 01 6 ‘8 L ) S b K3 K 1
Nfo| w|.a N/ W
SIAMON
(i (0t JONV INANND0Ad MOAHD A0 MOIHO SNOILLVIAdO ON
SMAVINTA ADNHDV 10 LVINHOA -LdADDV AONTITITT JWNINVAO J0 AdAL | SSVI1D SOLLSIYALDVIAVHD » ININOdJWOD 1S
"VAION Wad 13HE : ¥3ddNS NIVIN L30 | obed
. 30IAY3S WVALS ‘WILSAS-ENS 0D01
ON 1oVvH1NOD ¥10¢/L0/81 - '31vA | OSNiLvd 962770 gN 0091 : 3z18 S MODIN
00 :ON 'A3d 05 O VAMWY :dLS NDISad ¢
IOVMOVYd LINV1d NIVIAL : JOWIOVd ¥Z0N-001-666-dD-3d ‘ON D INTVA AT4H3ILLNG SO ¢ I EN ——
HVYHYHONN ‘dd1N94 MIN 005X | 103roxd NV1d ALITYAD SNRNLOVANNYIN | ? INVN SHIAUNLOVIANNVIN




1vas SN My SYN»NWNTOD NI IIdILN3Al 39 1TVHS OdLAN «dHO, 31VIHddOdddY FUNLYNOIS
VAUV | A8 G3AOUddY | A8 GIMIIATY | OdIN 8O SV NOILYOIAI¥3A «An ANV SSANLIM M» ‘WHOAYAd «dy d31ddNs-ans
OdIN N» “¥3ddNS NIVl .0, | 31ddNS NIVIN /dIUNLOVANNYIN
d3ddNS-ansS/d3-dNLOVANNYW LW
NOILVLNIWNDOA YO NI HOLOVHLINOD Ag
a3anN1ONI ATIVILNISST 39 1IVHS MOLL. HLIM a3aldilN3dl SaH4003Y Qs
*ou DOA anN3go3a
S¥H 0/ J0) spesbiua M 6711 NLSVY+ | 67L1A WLSY+ yoleq/ ysleq aouejs|sal
Bop ot v 2dAL uswoads | A [A | /d M 183D 1831 oads yoa)| oads Yoo ajdwes| / o|dwes | Bunss| YN 3oRld BU0ZO ‘B
Buiziuea|na
M Biqg pddy 61Q pddy 10} ssaupJeH
AJA| Md M 1430 1S3l /o9ds yoaL oeds Yool %00} %001 | juewainsesiy YN ~ pue g|isus| ‘¢
M 203IN0s
Aln] /d - Y004 901 g pddy 6.q pddy %001 %00} | juswainseapy v suolsuawiq 'z | panoidde wmm_zm&
M S JOPUSA WoI])
AJA] /d - ol fiq pddy 6.q pddy %001 %001 [ENSIA YW uopoadsuy [ensia *| 1v3s 0SI1a £l
yoreq yoeq
uLauesal} Juswealsy
03ds 03dS jesH jeeH
M HO3L/9Hd HO3L/O¥™A B jesy B jeay 1s9)
ANJAN] D M 1¥30 183l addv adddv 1ad suQ Jed suQ JedluBYOSIN v
03ds 03dS
M HO3L/9YA HO3LO¥A jeay jesy siskjeue sapedoid
AlnT id M 1¥30 183l addvy Addv | JedsuQ 1ad aup [eolwayD vin Yoap ' [edjulayn Bun Budwe|p | 2|
"a|qeidacoe
10U S OYO8 |{em YoBq
J0 50| 9)9|dwiod asaymAue
os|e 9|gejdeooe jou S| HSH
9,0z UBy) aIow oyos Joajep
Aue pue pauuess aq [|eys
way ay} 19nd] AlAIISUSS
SIy} Je BaJE pUnos
ul (HS4) wbiay usaJos |jny
%001 1€ 18s aq |jeys oyod
Ilem xoeq ay) eqo.d siy M podey
Buisn 'pesnaqeys ZHW | A |A | /d - uoyoadsuy| §5-dS SSI GG-dS SSIN %001 %001 [ensiA YN sjoa)ep Buiise) ¢
. 01 ‘6 8 L 9 S 4 € T T
ZLU _ n =@ N/D ﬁ W
SIWJON
qaodAd AIONV INANWNDOA 3IDAHD A0 DAHD SNOLLVYHJO ON
SSIIVINTA ADNIDY J0 LVINIOA ~LdADOV AONHTIIATT WNINVNO ﬁ 40 AdAL | SSVID SOLLSTHALOVIVHD ® INANOJINOD “I8
"YAION Wad 13HE : ¥3NddNS NIV 230z obed
IDINGAS WVILS ‘NILSAS-aNS O0H01
ON LOVYHINOD ¥102/,0/8L - 'J1VvA | ONILYY G520 N 009l : 3zIs SAUOAN
00 :ON AT Y08 O VMMY :dLS NOIS3a ¢
JOVMOVd LNV1d NIVIN : JOWIOVd ¥20W-001-666-d0-3d ‘ON 4D IANTVA ATJE3LLING SO - 3Ll SSINAQY
HYHYHONN ‘ddLNDd MIN 006X | 103rodd NV1d ALIIVNAD ONRNNLOVANNVIA f ® JAVN SAHIUNLOVANNVYIN




1vas asn Ms: SY.N»NIWNTOD NI @3141LN3AI 39 TTVHS OdUN «dHD, LVIMdONddY FUNLYNOIS
IVAQ¥ddY | AS A3AOUddV | AS AIMIIATY | OdIN HO SY NOILVOIARIAA wAn ONV SSTINLIM M WHOANT ccds ¥3ddns-ans
OdIN «N» “43ITddNS NIVIN 2, [ d317ddNS NIVIA [H3ANLOVANNYIN
H3ddNS-gNS/AHTHUNLOVANNYIN N
NOILVLNINND0A YO NI YOLIVILNOD Ad
a3AanIoNl ATIVILNISST 39 TIVHS MOIL. HLIM a3I41INIal SaH093N .4,
I'ou 904d NEREN
(Bugerg
9215 ‘lopopy aweg)sisloid Bia Buney/ Buney/
2dIN 10} no o4nAdeYs | Big 94nAeays 1op E) onbio) pajes
paLies Jajea xoq ee uo [ L, | . [ M B1eQ/Y0S eleq/y0S | owredAls | pon/edAly ay} aomy Bumwsuen
Hodal 359} yo uoneoyuan . | A (A ]| /d p » ol -0 VMMY -0 VMMY 8uQo auQ | 1eiseyenbio) v anbsol "L | 1831 InouoL(a
B1a o4/ D1a O4W/
M joays eleq/ 198ys ejeq/
AN M yap 1saL a.Ls Ney ad.ls ey %00} %00} | juswainses|y N sseupley ‘¢
b1 O/ B1g o4/ (8N3190.659)
M 199ys eleq/ 199ys ejeq/ 14VHS
AlA] ol als ney als Ay %001} %001 | Juswainsesyy YN suoisuswig 'z | BWHOMYVIO (v
B1a o4/ B1q o4/
M 199ys ejeq/ 199ys ejeq/ 1sal .mw_tmao._n_ m>_._n_ ) L
AlALl yedise d.1s Moy alsaey | uoeg/y yojeg /L | sAydp wayo YN '® dwoo 'wayd’) | Holvyado ¥wvao | s’
SHOLYH3do | §')
ueid ue|d
A A d M =1 9da Addv 944 dddy | Huydweg fuidweg | juswainsespy VN suolsuawia-z
WegYD'HZUD
133HS 133Hs DL THIE ¥6IVINLSY.E
M VY.1varoads v.lva/0ads 19} Jo Mmalnal ‘apeln’ U9 €61V
AlA] d p ! HO3L HO3L %001 %001 TVNSIA I OB JO UonEDBA'| WLSY sisudjseq | 'L
aod anepn
JO pEd— malAal Joj pays|uiny M
aq |m podalisayadhl | A |[A | /d M 14301831 abewep oN | $06-0 VMY | 188} adAL 189} odAL Bugsa ) VIN 8oue)sISal Jeap\' L
aLs aLs
%€ SSAUPIBH M 4349/03ds 434/03ds uyoleq uyojeq Aungels (Bureby Joyw)ise)
‘%02 uonebuoja %0z | A |[A ]} /d M 143D 183l HO3L HO3L | /eidwesy /oldwes| lneJpAH vin Ajligels oyneipAH g
yibuans 9jisual ul abueyd Al .
XeP'SHH 2/ uoljeinp M 1dvd 00¥E | Al LYvd 00¥E uyoleq yoleq
ysaL'D Bapgzrdweyisal. | A A ] i Ml 1¥35 1831 [ Sl+oedsyoal | gl+oedsyosy | ejdwes) /eldwes | [eaishyd YN }so Buisby g
T ‘01 6 ‘8 ‘L ‘9 'S 84 '€ T 1
N _U _ W = N/D W
SIYON
(2 (010K b AINV |  INTAWADOA MOAHD 10 MOTAHD SNOLLV¥Ad0o | ON
SMYVINTH ADNADV A0 LVINIOA -LdADOV | FAONTWAITH WIINVNO 40 AdAL | SSVID SOLLSIMALD VY VHD ® ININOJINOD | IS
"VQION W3d 13Hg © ¥3I1ddNS NIV L40 ¢ obed
A2IAY3IS WYALS ‘WALSAS-ENS 09H01
ON LOVHLINOD ¥102/20/81 : "31VA | ONILYH 96210 AN 009} ¢ 3zis SADIN
00 :ON AT ¥0S O YMMY :dLS N9IsAa ¢
JOVMOVd INV1d NIVIA : JOVIOVd ¥20N-001-666-d0-3d ‘:ON 4O AATVA AT4H3LLNG SO - Walkl ssINaay
HVYHVYHONN ‘dd1ND4 MIN 005X} 123royd NV1d ALITVNO SNIRNNLOVINNYIN B IAVN SHTUNLOVANNYIN




1vas asn My SY.N.»NIWNTOD NI A3AIdILNIA] 39 TTVHS on_.._.z dHO» LVIHdOHddY FUNLYNOIS
1YAO¥ddY | A8 A3AO¥ddY | A8 Q3MIIAIY | OdIN HOd SV NOILYOIAIMIA wAs ANV SSANLIM (Mo INIOIHT wdh ¥3I1ddNS-ans
OdIN «N» "¥3ITddNS NIVIN (0, | d311ddNS NIVIN fAFHNLOVANNYIN
HANddNS-aNS/d3dNLOVANNYIN wlAs
NOILVLINIWND0A VO NI HOLIVHLNOD Ad
a3anTONI ATIVILNISS3 39 TIVHS MOLL. HLIM a3I41LNIdI Sa4003 .4,
ou 90a aN=931
S1831 (4
SjuUsaWINd0(] pue
$)S9 SNOJAaId
AlALd M ol 03dS HO3L 03dS HOFL %001} %001 -- YIN SPJOJ3Y JO uoledl IS {1e JOo uonesLIaA 1'e
Il xipuaddy
ANl AL d M poday 1aN $£'919 ISNV G913 WISY %001} %001 1d YIN $}09jop 99BUNG'C
M
/
-1 -1d ol Buime.q seinjoenuepy %001 %00} | Juswainsespy wIN suoisuawiq ‘| LdvHs | €2
Jawojsno/13Hg
AQ malnal Wil g ou asne|D M ealy
1'L'ON1S 4ed se spua pag / 1| Xipuaddy MEA NO Eealy Mg (spua pjam ng)
Buipnjour Apog 30 %00L 1d | A | A | d M Jodey 1aN ¥£'918 ISNY 60,3 WLSY %00l | NO %001 IdN ¥O y9yep aoeuns-gng Apog | zz
M
Ajuo ease paulyoep uQ / 111 xipuaddy
ANl AN]|d M poday 1 aN €919 ISNV G913 WLSY %001 %001 Ld }=i0) Sjosja 8oeUNS ‘¢
M
Al-iu dl Bup BN Bap By %001 %00} | juswainseapy Y uasusug °y ssiggfpog | 12T
NOILDO3IdSNI SS300¥d NI 0'¢C
HO1vNLov
G0'A9Y 1 00-dIND-666-0000 NV1d ALITVND FONIHIATY Dd.LN H3d SV LNO A3FIHEYD 3d TIVHS ONILSIL / NOILOIJSNI IVOIdLD3aT3 9L
(Buigesrg
2z|s ‘lopoly swes) spafoid ainpadsold (o9 xog lead)
OdIN'MINOOS  Jo}  Ino pddy/000z | 30 enbio) pajes [8POIN/ J0 anbuo}
paies salues xoq ea uo |, . [ M -$05-0-VMMY 1IN} 1)+ 05 adA1 IpoI/ pajel (|nj ULTHERTTETY
SPI0J3J 1s8) JO UONEdUUaA, | A A id M Hl ] 406¢8CEY1D -J-YAMY jeuQ | adhi faug 1e 158} 804D viN ubiseq 'z
‘T1 ‘OF 6 ‘8 ‘L 9 S ‘v '€ K4 T
N _U _ W »d N/D W
SIAMON
(1p: (0201t | HONV INANNDOA 3IDAHD 40 DAHD SNOLLVIAdO | ON
SSNNVIATA ADNADV J0 LVINIOA pricee) s AONTIAITA WNINVAO JO AdAL | SSVTID SOLLSIIAL)VIVHD ® INAINOJIWOD IS
"VAION Wi3d 13HE : ¥3MddNnS NIV 210 v obed
J0IAY3S WYALS ‘WILSAS-ENS 0ODO1
ON LOVHINOD ¥102/L0/81 - '31VA | ONILYH 96210 dN 0091 : 3zis SMOAN
00 ON 'A3d 08 O YMMY :ALS N9IS3a ¢
A9V INV1d NIVIA : A9VIDOVd ¥ZOW-001-666-dD-3d ‘ON dD IATVA ATdH3LLNG SO * W3alLl wmmm_.n_n_<
HYHVYHONN ‘dd1nSd MIN 006X | 103rodd ? JNVN SHTINLOVINNVYIN
NV1d >._._._<_DO ONRINLOVINNVYIN B




Jvas 38N My SY.NsNWNTOD NI A3IZILN3AI 39 TTVHS Od1N «dHO» JLVINdOHddY JUNLYNOIS
IVAO¥JdY | A8 d3AO¥ddV | A8 Q3IMIIATH | OdIN ¥Od SV NOILYOIHIYTA wAy ANV SSIANLIM (M, 'WHOLHI udy d31ddNs-ans
OdIN «N» “¥311ddNS NIVIN ., | d3TddNS NIVIN /HFENLOVANNYIN
HIddNS-8NS/HTHNLIVINNYIN «lAys
NOILYAINIWND0A YO NI HOLOVHINOD A
J3aan1ONl ATIVILNISS3 39 TIVHS MOLL. HLIM a31311N3Al SAH003 «dy
-'ou D0da aN3oa1
(suonoauip yoq)
61g pddv/00 Jojenjpy
dHO | m [m ] d p V0 abexes| oN | -¥050 YAMMY %00} %00} }s8} 0IpAH 0 | ummise) sbexea jeag ¢
adey
Buunseaw Aq uoiewuojep
Apoq pue abneb (eip Buisn
painsesu. S| UoIBULIOaP
2s1q "pabewep/pawioiop
Ausueuuad aq (eus
SAEA [ 2SIp Jo Hed ‘ON
"UOIJOBIIP MOJ} JBULIOU 3U}
u Bupsa) %001 0} uoyippe
Ul BA[BA 83U} JO apIS
uioq woyy ainssaid ubisap asiqg Big
8y} 901} 104 pa)se) oq M o} obewep | pddy/00-7050
lleys azisj aNeA 8uO'dHO | m |m | /d p OVD |  [ednjonis oN YIMWY %001 %001 159} 0JpAH 0 yibuang 28102
M 6.1q pddy/00
dHO | M Im | /d A V0 abeyes| oN -¥080 VAWWY %001 %001 188} 0iphy }=18) 188} Apog'y (olinespAnH)
‘11 01 6 ‘8 ‘L "9 S b ‘€ Z 1
Np| w | D -
SIAYON
qI00dda AIONV INANNADO0A MOIHD 40 MOAHD SNOLLVYAJO ON
SXIAVIATA ADNHDY H0O LVINIOd -LdADDV AONTIAINA WNINVAO H0 AdAL | SSVTID SOLLSIIALDVIVHD ¥ INAINOJINOD IS
"VAION W3d 13HE : ¥3NddNS NIV L40 obed
. 30IAY3S WYILS NALSAS-8NS 0D0O1
ON LOVHINOD ¥1L02/L0/8L - "3LVA | ONILvY €9 6.710 gN 0091 : 3z1s SIDAN
00 - ON ‘A3d $0G O YMMY QLS NOIS3a ¢
JOWIOVC 1INV 1d NIVIN : J9WIOVd ¥ZON-001-666-dD-3d ‘ON dD ANTIVA A134311Nn8 SO+ ' ENN] ssINaav
HYHYHONN ‘dd1N9d4 MIN 00SX| 103rodd NV1d >._._I_<DG mUZ_mD._.U<u_DZ<_>_ B ANVN SHIAUNLOVANNVYIN




1vas 3sn My SYN»NIWNTOD NI A3idILNIAl 39 TVHS OdLN «dHO, ILVIHDOHddY FUNLYNOIS
WYAQYddV | A8 A3A0¥ddY | AS G3IMAIAIY | OdIN HOd SV NOILVYOIAIEAA wA» ANV SSANLIM «My ‘WHOAYTd dn u3Nddns-ans |
OdIN «N»  ‘H317ddNS NIVIN «Os d317ddNS NIVIAN MIFEINLOVINNYIN
d3NddNS-aNS/H3dNLOVANNYIN (AL,
NOILVINIWNDO0A YO NI HOLOVHLINOD Ad
] a3ANIONI ATTVILNISS3 39 TIVHS MOLL. HLIM a3idiiN3dl SaH093Y ..dsx
;'ou 00d [SNEDRE]
M
/ s8] xeq|
dHO | M | M| d M V0 oads yoa | oads Yoa | %00} %00} S8} WNNoEA d0 WnijaH g 1S9} WNJ3JBA'Q
M
/ (jeuondo) 1s8} (sabuep wonoq
dHD | M | M| d M ov0 oads yoaL oads yoa L %001 %00} Jes| wnileH <o) g doy) 159} es| puelo g
"10jenoY
AQ umeIp JUBLIND ‘SBUDHMS
jwi| 9 anbuo] jo uoiesadp
‘aun
Buiso|o pue Bunesadp
-payoayo aq |leys Buimojjo}
pue (Ajuo uonsod
[BJUOZIOH U]
(s9)0A0 ¢ uado yoein)
ainssaud Japun (2 ‘si0jelado
(sejoho 57) ybnouyy »
peoj| ou je Japun (L lenuew Yjogq
‘uopisod uo uol)Ipuod
|eoIuaA u) pajeledo MO|}/pEO|
doys aq |jeys Jojenjoe M Ou Japun
3y} yum Buoje Ajquasse / uogjesado s} 991y}
anerdpedwod: dHD | m [ m | d M ovVD yjoowg 060 VAWY %001 %00} Buyesedg i=le) 158} douBLIopad ¥
1 01 6 '8 L ‘9 S ‘b ° T I
N[p| w | No | W
SINMON
@AO0DAA AONV INANNADO0A DHAHD A0 MDAHD SNOLLVIAJO ON
SNVINTT ADNHDV 40 LVINIOA ~LdADDV HONHIAATA ININVQO H0 AdAL | SSVID SOLLSIHALOVIVHD ® INAINOJINOD IS
"VAION W3d 13HE : ¥311ddNS NIVIY L30 9 8beg
IDIAE3AS NVILS ‘NIALSAS-9NS 0ODHO1
ON 1OVH1INOD ¥102/,0/81 - "31VA | ONILYY 9 621D €N 009} : 321S S MOAN
00 :ON 'A3Y 0S O VAMMY :d1S NOIS3d ¢
JOVMOVd INY1d NIVIA © A9VMOVd ¥Z0N-001-666-d0-3d ‘ON dD AATVA A1d43LiNg 8O : INTLI U
UYHYHONN ‘dd.LNO4 AN 005X ) 103royd NV1d ALIIVND SNINNLOVANNYIN '? INVN m.mmm:._.o<"_:z<s




1vas asn M, SY.N»NIWNTOO NI a3IdILN3IAI 39 TTVHS Od1N «dHO» ILVIHdOdddVY FUNLYNOIS
YAOYddV | AS Q3AONddV | A8 QAMAIAIY | OdIN HOd SV NOILYOIIYIA «A» ANY SSANLIM oMy ‘WHOYAd wdy d3Nddns-ans
OdLN «N» “¥3I1ddNS NIVIN 9, |E31TddNS NIVIN [HFANLOVINNYIN
HATddNS-aNS/HIINLOVANNYIN LA,
NOILVLNIWNDO0A VO NI HOLOVHLINOD Ad
a3anadNI ATTVILNISS3 39 TIVHS MIOIL. HUM a3I1dILNIAl S0 Q.
1'ou 504 [\ EREN
‘DA DHdS
Surnsst 210§3q TAHY HOAL TaH4d ‘OAdS
Aq parLIdA 3q 03 Sunjoed M (soroyq HHd SV - %001 TVASIA VI 'HOUL TIHY ¥dd SV DNDBIDVd
1933e SaAfea Jo sydeadojoyg AlAl 14 Jo £do3 130%) 0L
N
M NOILYOIdIOAdS | OlLvOId103dS
- A/ - ol HO3L H3Ad SV | HO3L ¥3d SV %001 %001 IEnsIA YIN Ssaupunog ONIMOVd 09
HIANOLSND HIAWOLSND
M3Hg M3Hg IN SSaUNIIY ]
M NOYd 33HS INOY4 A3HS juswiainsesy ® Awiojiun g
- Al /Md - ol V.vQa Addv V.1vQa Addv %001 %001 R [BNSIA IN ‘uopjeledaid eoepng | ONILNIVd 0's
M 03dS HO3AL 03dS HO3AL
- Al - | Xooq Boq /94A Addv /94Q Addv %001 %001 |ENSIA YIN 9je|d sweN v
M 03dS HO3AL 03dS HO3L
- Al - | »ooq Boq /94a Addv /940 dddv %001 %001 {ensip YN ssauljues|Qe
M 03dS HOAL 03ds HO3L "MIINSY
- Al Md - o0da /9¥ad addv /94A dddv %001 %001 MIIASY YN uoyejuawndoq ‘g
m NOILOAdSNI
- A/ M =] 2dAd dddv 9OHd dddy %001 %001 | . juswainsespy YIN uoisuswiip JlelaAQ’ | IVNId 3.4
ASV3AT13N ONiddIHS ‘v
6
lauosng uigeyy/dnosoy
paindayosloid azis / adA) ,
Dd1N Jales jno patles / @2Is |uo
Bunesjezis/adAyispon M 050 VMMY 050 YMMWMY uo 059
‘Wes Uo 189} QOd / Jainpasoid Jainpasoud T\ (1593 91940 a47)
Jjoyodasisarjouoneayapn | M I M| d M vD | 1898) panoiddy 159) panolddy %001 Jad sy 1891 9|9AD) HO 1891 ubIsaq Jo Jooid /.
I 01 6 '8 L 9 s b '€ z T
N _U _ 4\ A N/D W
SINMON
[(R:(80 1L AONV INANNDOA MOHAHD A0 MOAHD SNOLLVIAdO ON
SYAVINTA ADNHDV H0 LVINIOA ~LdADIV AONTIAATT WNAINVAO A0 AdAL | SSVID SOLLSINMALOVIVHD » ININOJINOD IS
"VQION W3d 13HE © ¥3ddNS NIVIN L4 L obed v
J0IAYIS WVILS INTLSAS-NS 0ODOT
00: ON ‘A3d ¥0S O YMMY :dlS N9Is3a ¢
IOWVMOVYd LNV1d NIVIAL : JOWIOvd ¥20N-001-666-dO-3d ‘ON D IANTVA AT14Y3LING SO - W3all ssaNaay
HYHVYHONN ‘dd.LnN9d MIN 006X 1 103royd ? INVN SHIUNLOVANNVIN

NV1d ALITVNO ONRRHNLOVANNVYIA




SPECIFICATION NO. PE-TS-401-100-M016 [

TECHNICAL SPECIFICATION | VOLUME:IB J
BUTTERFLY VALVES SECTION: D
(STEAM SERVICE) REV. NO.: 00 J DATE: 17.07.2014
SHEET 1 OF 1

SECTION-D2

ACTUATORS

DATA SHEET - A2
WIRING DIAGRAM

BHEL - PS-PEM: PPEI BUILDING, PLOT NO. 25, SECTOR 16A, NOIDA - 201301



COPY RIGHT AND CONFIDENTIAL
The information on this docurnent is the property of BHARAT HEAVY ELECTRICALS LIMITED
it must not be used directly or indirectly in any way deterimental to the interest of the company.

MOTORIZED OPERATED
VALVE ACTUATOR DATASHEET

DRAWING NO. PE-ID-401-145-1902

NTPC DRG. No.

NBPPL DRG. No.

STAGE-IV 1X500MW

PROJECT FEROZE GANDHI UNCHAHAR THERMAL POWER PROJECT

e NTPC Limited

T EadH

) NTPC {A o OF INDIA 3)
EPC VENDOR . . . .
JOB NO. 401 = NTPC BHEL Power Projects Private Limited
STATUS CONTRACT (A Joint Venture Company of NTPC & BHEL)
Y.S.R. Puram, Village Mannavaram, Sri Kalahasti Mandal, Distt. Chittoor - 517620 (A.P.)
T0 DEPT NAME SIGN DATE
BHARAT HEAVY ELECTRICALS LTD CobE [DRN AW 25.05.14
No. OF POWER SECTOR DESN| AW 25.03.14
Rev. [ DATE [ A0 | o | apPD W[Z PROJECT ENGINEERING MANAGEMENT | M e TITET]
NEW DELHI APPD BS 25.03.14

MOTORIZED OPERATED VALVE ACTUATOR DATASHEET

DEPT, | SCALE DRAWING NO.
PE-ID-401-145-1902

SIGN

DATE SHEET 1 OF 5 | Rev.
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FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-ID-401-145-1902
T SPECIFICATION VOLUME B
FOR SECTION D
Hi{H MOTORISED VALVE ACTUATOR
REV. NO. 00 J DATE: 25.03.14
SHEET 2 OF 5
Data SheetA & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)

*PROJECT 1 X500 MW FGUTPP J

OFFER REFERENGE

* TAG NO. SERVICE [

*DUTY I ON/OFF O3 INCHING

* LINE SIZE (inlet/outlet): MATERIAL l

" 0 GLOBE [0 GATE [0 REG. GLOBE

VALVE TYPE O BUTTERFLY

GENERAL*

* OPENING / CLOSING TIME

* WORKING PRESSURE

AMBIENT CONDITION

SHALL BE SUITABLE FOR CONTINUOUS
OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-85%

CONSTRUCTION

VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:55

MECHANICAL POSITION INDICATOR

TO BE PROVIDED FOR 0-100% TRAVEL

BEARINGS

DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
FRICTION.

GEAR TRAIN FOR
LIMIT SWITCH/TORQUE SWITCH
OPERATION

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

AND SIZING
OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING SERVICE - 150 STARTS/HR MINIMUM &
FGR REGULATING SERVICE - 600 STARTS/HR
MINIMUM.
~REQUIRED W YES TNO
HANDWHEEL * ORIENTATION O TOP MOUNTED [ SIDE MOUNTED
“TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
:\;I(C\;\'II')OR MAKE / MODEL / TYPE/ RATING | po-eo o -
) SQUIRREL CAGE INDUCTION MOTOR SUITABLE
@MOTOR TYPE FOR DOL STARTING
H ENCLOSED (BIDDER TQ CONFIRM)
A: 0 DRG. NO. 3-V-MISC-24227 RO0
B: 0 DRG. NO. 3-V-MISC-24550 R00
o AAPPLICABLE WIRING C: M DRG. NO. 3-V-MISC-24283 R00
ELECTRIC D: O DRG. NO. 4-V-MISG-90271 R11
ACTUATOR E: O For Thyrister based Integral starter,

Bidder/Vendor to furnish wiring diagram

COLOUR SHADE

M BLUE (RAL 5012) O.......

TPAINT TYPE (## Refer Notes)

MENAMEL [: EPOXY [ SR

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, 3PH, AC

@ CONTROL VOLTAGE REQUIREMENT

110V AC/ 24vDC TO BE DERIVED SUITABLY FROM
415V POWER SUPPLY




FORM NO, PEM-6666-0

HIfH

SPECIFICATION NO.: PE-ID-401-145-1902
SPECIFICATION VOLUME B
FOR SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 00 | DATE: 25.03.14
SHEET 3 OF 5

Data Sheet A& B

DATA SHEET-A
(TO BE FILLED BY PURCHASER)

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

@ ENCLOSURE CLASS OF MOTOR

TOTALLY ENCLOSED, SELF VENTILATED IP-55
DOP

@ INSULATION CLASS

CLASS B OR BETTER, TEMPERATURE RISE 70
DEG C OVER 50 DEG C AMBIENT

@ WINDING TEMP PROTECTION

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

SINGLE PHASE / WRONG PHASE

SEQUENCE PROTECTION REQUIRED

INTEGRAL STARTER W REQUIRED [ NOT REQUIRED
TYPE OF SWITCHING DEVICE M CONTACTORS O THYRISTORS
TYPE M CONVENTIONAL [ SMART (NON-INTRUSIVE)
IF SMART

a) SERIAL LINK INTERFACE

[ INTEGRAL [ FIELDMOUNTED

b) SERIAL LINK PROTOCOL

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

¢) SERIAL LINK MEDIA

O TWIST) AIR Cu-CBL [0 CO-AXIAL Cu-CBL
]

d) HAND HELD PROGRAMMER "

™11 REQUIRED O NOT REQUIRED

&) TYPE OF HAND HEV FIBLUETOOTH  LIINFRARED .o
INTEGRAL PROGRAMMER
STARTER 1) MASTER STABOR I REQUIRED I NOT REQUIRED
) MASFETTSTN INTRFACE WITHDCS | [ MODBUS O TCP/IP
DETAILS OF SPECIAL CABLE TJ ENCLOSED T NOT REQUIRED
STEP DOWN CONT. TRANSFORMER M REQUIRED
OPEN / CLOSE PB M REQUIRED O NOT REQUIRED
STOPPB M REQUIRED ONOT REQUIRED
INDICATING LAMPS M REQUIRED O NOT REQUIRED
LOCAL REMOTE S$/$ MREQUIRED O NOT REQUIRED
STATUS CONTACTS FOR MONITORING | M REQUIRED U NOT REQUIRED
REQUIRED (O/L RELAY OPERATED,
ls’\:thENiﬁAL STARTER DISTURBED CONT./POWER SUPPLY FAILED, S/S IN LOCAL,
TORQUE SWITCH OPTD. MID WAY)
TYPE OF ISOLATING DEVICE ] H\fTERPOSING RELAY (1OPTO COUPLER
| CIEITHER
INTERPOSING QUANTITY M2 NOs. O3 NOs.
RELAY/OPTO
COUFLER DRIVING VOLTAGE W 205-24vDC O vV DC
(Applicable for DRIVING CURRENT M 125mA MAX u] mA MAX
integral Starter)
LOAD RESISTANCE M > 192 ohms - <25 k ohms
0> ohms - < ohms
TORQUE MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH
. OPEN / CLOSE M1No. O2Nos. / WiNo. D2Nos
(Not Applicable \?ONTACT TYPE 2NO + 2 4)
+
for Smart NC
Actuator) RATING 5A 240V AC AND 0.5A 220V DC
($$ Refer CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
Notes) ACCURACY +3% OF SET VALUE
LIMIT SWITCH MFR & MODEL NO. BIDDER TO SPECIFY
(Not Applicable 01 No 01 No
OPEN: B N
for Smart EN : INT : CLOSE B2 Nos, J 2 Nos. (ADJ.) E2Now. \ T
Actuator) ($$ CONTACT TYPE 2NO + 2NC
Refer Notes) RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC




FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-ID-401-145-1902
TR SPECIFICATION VOLUME HB
FOR SECTION D
HIHH MOTORISED VALVE ACTUATOR
) REV. NO. 00 I DATE: 25.03.14
SHEET 4 OF 5
Data Sheet A& B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
POSITION TRANSMITTER (For inching
duty & other specific applications) W REQUIRED DNOT REQUIRED
MFR & MODEL NO. BIDDER TO SPECIFY
O ELECTRONIC (2 WIRE) R/l CONVERTER
;g::;ré?nTﬁER TYPE B ELECTRONIC (2 WIRE) CONTACTLESS
SUPPLY W 24V DC ST
OUTPUT W 4-20mA
ACCURACY +1% FS
@SPACE HEATER REQUIRED
SPACE @ POWER SUPPLY (NON INTEGRAL) NA
HEATER @ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY
@ RATING
ACTUATOR/MOTOR TERMINAL BOX REQUIRED
ENCL CLASS ACTUATOR/MOTOR T.B. @O 1P 68 @lIP 55
TERMINAL
BOX @ EARTHING TERMINAL REQUIRED TWO
| PLUG & SOCKET(9 PIN) W REQUIRED 1 NOT REQUIRED
(FOR COMMD, LS/TS FEED BACK, PoT) | M2 NOS. | R
SIZE:—TO BE PROVIDED DURING DETAILED
@ POWER CABLE GLAND ENGINEERING
@ SPACE HEATER CABLE GLAND ;lzg&_ TO BE PROVIDED DURING DETAILED
CABLE GLANDS EERING
OTHER CONTROL CABLE GLANDS-1 £1 1No. for BFV of CW PUMP
QUANTITY & SIZE : TO BE PROVIDED DURING
OTHER CONTROL CABLE GLANDS-2 DETAILED ENGINEERING
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.

CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVAN:I' LATEST NATIONAL AND INTERNATION STANDARD. AS A MINIMUM,
THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH:
1S-9334, 1S-2147, 15-2148, 1S-325, 1S-2959, 1S-4691 AND 1S-4722

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

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

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

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

THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.

8. LIMIT SWITCH AND DISTURBANCE SIGNALS SHALL BE AVAILABLE TO DCS/PLC EVEN WHEN THE POWER SUPPLY TO THE ACTUATORS IS NOT AVAILABLE.
5 TORQUE SWITCH & LHAIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM CPERATION IS NOT ACCEPTABLE.
#i EPOXY PAINT IS RECOMMENDED FOR CCASTAL AREAS,
PREPARED BY CHECKED BY APPROVED BY VENDOR COMPANY SEAL
NAME ANUJ WADHWA AMIT TYAGI BHARAT SINGH NAME
SIGNATURE SIGNATURE
DATE 25.03.2014 25.03.2014 25.03.2014 DATE

NOTES* = TQ BE FILLED BY MPL (LEAD AGENCY). @=TOBEFILLEDBYES
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TECHNICAL SPECIFICATION SPECIFICATION NO. PE-T$-401-100-M016
BUTTERFLY VALVES VOLUME - liB
(STEAM SERVICE) SECTION: D |
1X500 MW FGUTPP, UNCHAHAR, REV. NO.: 00 DATE: 17.07.2014
STAGE-IV SHEET 1 OF 1

DATA SHEET - C

Drawings/documents distribution schedule to be followed by the successful bidder:

1.0 The successful bidder shall submit the following drawings/documents within two weeks after award

of contact.
1.1 Relevant drawings/leaflets for the valves showing following information.
i) Complete cross sectional arrangement of the valve.
ii) Binding dimensions, dismantling clearances & weights.
iii) Bill of material incorporating all the materials of construction of various parts along with
BS/ASTMY/IS standards to which the materials conform to.
iv) Special features, if any, as called for in the specific requirement
v) Type of oil/Grease wherever required and its annual consumption.
1.2 Relevant catalogue/leaflet of the actuators
13 Torque calculations of actuator selected.
14 Actuator data sheet with Wiring Diagram.
15 Quality Plan duly signed & stamped with bidder’s seal.
2.0 The following shall be submitted within the stipulated time period as per vendor’s drawings/
documents schedule, but not later than one month before first dispatch.
a) Drawings of components & details as deemed necessary.
b) Instruction manual for erection, operation and maintenance.
c) Storage instructions.
3.0 Before dispatch of the equipment the vendor shall furnish the following.
a) Material Test certificates.
b) Shop test reports and certificates.
4.0 Distribution of drawings / documents for all projects:
After award of the contract the successful bidder shall furnish drawings/ documents as per
following distribution schedule.
Sl. No. | Type of Document No of Hard copies | No. of Soft copies
1 Documents submitted for Approval 2 Nos. 1 Nos.
2 Final Distribution(Approved Documents) 12 Nos. 1 Nos.
3 O&M Manuals 12 Nos. ' 2 Nos.

BHEL - PS-PEM: PPEI BUILDING, PLOT NO. 25, SECTOR 16A, NOIDA - 201301




1X500 MW FGUTPP, UNCHAHAR, STAGE-IV

VOLUME - III

TECHNICAL SCHEDULES
FOR

BUTTERFLY VALVES (STEAM SERVICE)

SPECIFICATION NO. PE-TS-401-100-MO16

AR

BHARAT HEAVY ELECTRICALS LIMITED, POWER SECTOR

PROJECT ENGINEERING MANAGEMENT
NOIDA, INDIA



SPECIFICATION NO. PE-TS-401-100-M016

BUTTERFLY VALVES VOLUME - 1II
(STEAM SERVICE) SECTION:
1X500 MW FGUTPP, UNCHAHAR, REV.NO.: 00 —| DATE: 17.07.2014
STAGE-IV
SHEET 1 OF 1
CONTENTS
SL.NO TITLE

1 COMPLIANCE SHEET

2 SCHEDULE OF DEVIATIONS

3 SCHEDULE OF DECLARATIONS

SCHEDULE OF PRICES



COMPLIANCE SHEET T SPECIFICATION NO.:PE-TS-401-100-M016
e X

BUTTERFLY VALVES VOLUME : I

(STEAM SERVICE) SECTION:

1X500 MW FGUTPP, UNCHAHAR, REV.NO. 00 | DATE: 17.07.2014

STAGE-IV SHEET 1 OF 2

The bidder shall sign and return a copy of this compliance sheet along with his offer,

indicating his compliance to the points specified herein:

A) Technical Details: Bidder to tick whichever is applicable.

1. | Technical requirements as per Data sheet-A & Standard Accepted Not Accepted
Technical Specification of Vol IIB Section-D

2. | Technical requirements as per Data sheet-A2 ( Actuator Accepted Not Accepted
data sheet with wiring diagram) of Vol IIB Section-D

3. | Quality Plan Accepted Not Accepted

4. | Specific Technical requirements of Vol IIB Section-C Accepted Not Accepted

5. | Documentation requirement as per Data sheet-C of Accepted Not Accepted

Vol IIB Section-D

-

B) Deviations to the technical specification are not acceptable. However, if there are any deviations
due to unavoidable reasons then the same to be clearly specified in the schedule of deviation. In
case of no deviations, schedule of deviations to be filled as NIL by bidder.

C) The offered materials should be either equivalent or superior to those specified. Also for
components where material is not specified, the material used shall be suitable for intended duty.

D) QP/ test procedures shall be submitted in the event of order based on the guidelines given in the
specification & QP enclosed therein. QP will be subject to BHEL/Customer approval in the event
of order & customer hold points for inspection/ testing shall be marked in the QP at the contract
stage. All Inspection/ testing shall be as per approved QP. The charges for 3rd party inspection
(Lloyds, TUV or equivalent) for foreign bidders shall be included in the base price of the
equipment by the bidder. This 3rd party inspection agency shall be approved by BHEL and will be

decided in contract stage.

E) Valve POD test charges/ Gear box POD test charges or any other test charges, required as per this
technical specification, shall not be included in the unit quoted prices of main valves as these tests
are mandatory requirements of valve governing standard AWWA C504 and this enquiry
specification . If the bidder has not carried these tests earlier, then the bidder is required to do them
without any charges to BHEL in case of order. No extra charge on this account is admissible to

bidders.

| PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME DESIGNATION | SIGNATURE DATE

COMPANY SEAL
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F) All drawings/data — sheets etc. to be submitted during contract shall be subject to BHEL/Customer
review/ approval.

G) GA drawings, as submitted with offer at tender stage are for reference purpose only and shall be
subject to approval during contract stage.

H) The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same shall be
quoted in the price bid format. If the bidder has not quoted for commissioning spares at tender
stage and if the same are actually required during commissioning, then the same shall be supplied
by bidder without any cost to BHEL.

I) All drawings/documents in soft as well as hard copy shall be submitted within 2 weeks from
placement of Purchase orders in the event of order. A technical representative of bidder shall come
for meeting with BHEL along with revised documents within one week of receipt of BHEL
comments to resolve all issues and incorporate all comments in the soft copy for further
submission to customer if required. Further, on receipt of customer comments on the documents a
technical representative from bidder shall come for meeting to resolve all issues and incorporate
all comments in the soft copy at BHEL and resubmit the drawings /documents for CAT I approval
and shall visit customer/customer’s consultant if required for across the table approval of
documents.

J) Any special tools & tackles, if required, shall be in bidder’s scope.

K) Prices for recommended spares (if any) for three year operation shall be furnished separately and
not to be included in the base price.

L) The offered model design should be of bidder’s proven model and they should have designed,
manufactured, supplied and tested the equipment of similar type and rating in at least Two (2)
projects and be in satisfactory operation for last two (2) years.

P PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME DESIGNATION | SIGNATURE DATE COMPANY SEAL
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SPECIFICATION NO
PE-TS-401-100-M16

TITLE

* SCHEDULE OF DEVIATIONS ™~

() From Technical Specifications (Volume —II B)

SHEET........OF... ...

We the undersigned hereby certify that the above mentioned are the only deviations.

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME

DESIGNATION | SIGNATURE DATE COMPANY SEAL




SPECIFICATION NO

TITLE PE-TS-401-100-M016
*SCHEDULE OF voL I
affet DECLARATIONS

* Bidder shall include this schedule both in technical and Price offers

DECLARATION

e et e e certify that all the technical data and
information pertaining to this specification are correct and are true representation of the equipment/system
covered by our format proposal number Dated ....................... and there is no deviation to the specification

other than those listed in “Schedule of deviations” of this Vol IIL.

I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears above my
signature.

Bidder’s Company Name PP

Authorised representative’s
Signature

Name

Bidder’s Name The bidder hereby agrees to fully comply with
the requirements and intent of this
specification for the price indicated

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME DESIGNATION | SIGNATURE DATE | COMPANY SEAL




