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4.11.01

4.11.02

4.11.03

4.11.04

4.11.05

4.11.06

4.11.07

4.11.08

4.11.09

4.11.10

4.11.11

4.12.00

The Bidder shall coordinate the erection of the piping system as required with the
erection schedule of other concerned systems. The sequence of work shall be
carefully planned to minimize interference with other groups working in the same
area. The actual sequence to be followed shall be to the approval of Purchaser who
may at any time, direct the Bidder to reschedule his work as per the status of work
site

Prior to making interface connections with equipment / system supplied by others,
the Bidder shall obtain the approval of the concerned authority.

All workmanship shall be accomplished using accepted methods and procedures of
the highest recognized fabrication and erection code / standards. Workmanship not
conforming to the intent of this specification shall be liable to rejection by the
Purchaser at any time, during the progress of work. The Bidder shall correct the
workmanship immediately at no extra cost to the Purchaser.

The Bidder shall make all interface joints of the piping system, covered under this
specification at the connecting points with equipment/piping supplied by others.

It is the responsibility of the Bidder to ensure correct orientation of all valves,
instrument stubs etc. in line with final piping drawings.

The Bidder shall utilize the existing structures if any, to support the piping as far as
practicable. All auxiliary steels required shall be supplied by the Bidder.

Before performing any welding, all corrosion products, dust, grease and other
foreign material shall be cleaned from the surfaces to be joined.

Piping on both sides of the joint shall be adequately supported during all welding.
Temporary supports, if used shall be so designed that no stress due to pipe weight
comes on the joints during the joining.

All pipes shall be located and laid in accordance with the approved layout drawings.
No deviation will be allowed unless written consent is issued by Purchaser in specific
case(s).

Before laying the pipes, the coordinates and levels of the pipes shall be checked by
the Bidder. Any discrepancies between the execution and approved drawings shall
be brought to the notice of the Purchaser and corrections shall be carried out as per
his instructions.

During erection of piping, the Bidder shall provide proper number and size of bolts
and nuts as per drawings and specification. The Bidder shall provide approved
guality of grease mixed with graphite powder thoroughly on all the bolts, nuts and
washers immediately after erection and when the flange joints are dismantled for
flushing, testing and alignment of equipment etc. to prevent rusting of nuts, bolts and
gaskets. The grease and graphite powder shall be supplied by the Bidder

Cleaning and Flushing
The exterior and interior surface of all piping shall be thoroughly cleaned of all sand,

mill scale, grease, oils, dirt and other foreign materials. After cleaning, the interior
surfaces of all piping shall be thoroughly blown dry and protected with a completely
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water soluble preventive coating.
Flange faces shall be coated with an easily removable rust preventive coating.

Machined surface shall be coated witif h rust preventive paint. The paint shall be
consumable in the welding process.

4.13.00 Pipes and Fittings if any, coming under purview of IBR, should meet its requirements
and getting the approval from IBR in respect of the same shall be under the scope of
the Bidder.

4.14.00 Valves & Isolation Gates
Valves will be used to start/stop or control flow.

All valves, shall be suitable for service conditions i.e. flow, temperature and pressure
under which they are required. The valves shall be of standard pressure rating as
per the applicable code/ standard. The pressure rating of diaphragm valves shall be
selected considering the maximum expected operating differential pressure. Sample
valves will be used in sample collection lines.

Gates will be primarily used for isolation of flow in open channels although these
should be capable of throttling the flow too.

For location and type of Valves / Isolation Gates, Bidder need to refer to the
P&l drawings enclosed with this specification.

4.14.01 Sluice / Gate Valves (for river water / clarified water / filtered water / similar
application)

Sluice / Gate valve shall conform to 1S-14846 PN1.6 minimum. Stem, seat ring and
wedge facing ring shall be of stainless steel construction. Other parts shall be as
per 1S-14846. Valves shall be of outside screw and rising stem type. Ends will be
flanged and compatible with ANSI-B 16.5 Cl. 150 (minimum) piping flanges.

Sluice / Gate valves for sizes 50 mm NB and below shall conform to IS-778 Class-2 /
ANSI-B 16.34 straight, rising stem; with outside screw.

Sluice / Gate valves shall be provided with the following accessories in addition to
the standard items.

a) Hand wheel

b) Gear Reduction Unit Operator for valves 250 mm NB and above.

c) Bypass valve for valve of sizes 300 mm NB and above.

d) Draining / Flushing arrangement wherever required.

e) Arrow indicating flow direction.

f) Position indicator.

Sluice / Gate Valves shall be provided with back seating bush to facilitate gland
renewal during full open condition.
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For lower sizes, the gate valves will be screwed bonnet with outside screw rising
stem as per IS-778. The material of construction will be gun metal body, with brass
stem and trim. Ends will be screwed to ANSI-B 2.1.

Gate valve on galvanized iron pipe shall be gun metal construction as per 1S-778
Class 2. Ends will be screwed to ANSI-B 2.1.

4.14.02 Butterfly Valves (for river water / clarified water / filtered water / similar application)
Butterfly valves shall be of double flanged or lugged wafer type of low leakage rate
conforming to AWWA-C 504 class 150 (min.) or BS-5155 PN 10 / class 150
(minimum)

The various components of butterfly valves shall be of the following:
i) | Body . | Cast Iron — ASTM-A 48 Cl.40;
BS-1452 Grade220
SG Iron — BS-2789.
Cast Iron 1S-210 Grade FG 260
Cast Steel — ASTM-A 216 Grade WCB;
BS- 1504 or Equivalent grade (subject to approval by
Purchaser).
ii) | Disc . | Cast Iron — ASTM-A 48 Cl.40;
BS-1452 Grade220
SG Iron — BS-2789.
Cast Iron 1S-210 Grade FG 260
Cast Steel — ASTM-A 216 Grade WCB;
BS-1504 or Equivalent grade (subject to approval by
Purchaser).
i) | Shaft : | ASTM-A 296 Grade CF 8M / AISI 316:
AlSI-420;
BS-970 Grade 316;
BS-970 Grade 420 S45.
iv) | Seat rings . | Nitrile rubber, EPDM (Ethylene propylene rubber),
Hypalon.
Butterfly valves shall be fitted with sleeve type bearing such as PTFE. Valves of size
350 mm NB and above shall be provided with one or two thrust bearings to hold the
disc securely in the centre of valve seat without hydraulic or external axial shaft
loads. Sleeve and other bearings fitted into the valves body shall be of self
lubricated materials that do not have any effect on the fluid handled and other
components of the valves.
All the butterfly valves shall be provided with Hand wheel or lever/wrench operated
as per the requirements.
The use of lever operators shall be limited to valves requiring a maximum of 90
degree stem rotation from full open to full closed position. For lever/wrench operated
valves, means shall be provided for positively holding the disc in not less than three
intermediate positions
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For larger sizes i.e. 150 mm NB and above, hand wheel shall be provided.

Manually operated valves shall be provided with reduction gear unit for valves of
size 250 mm NB and above. Valve provided with motorised or pneumatic actuator
shall be provided with a hand wheel for manual operation.

All the valves shall be equipped with adjustable mechanical stop-limiting devices to
prevent over travel of the valve disc in the open and closed positions. The valve
operators (Handwheel or Gear reduction unit or Motor actuator etc.) shall be
designed as per applicable International Standard.

All the butterfly valves shall be provided with an indicator to show the position of the
disc.

Ends will be flanged and compatible with ANSI-B 16.5 CI. 150 (minimum) piping
flanges.

4.14.03 Butterfly Valves (for decationized water / deanionized water / demineralized water /
desalinated water / similar application)
The butterfly valves shall conform to the requirements addressed under CI. No.
4.14.02 above along with the requirements delineated below:
a) Body shall be lined (minimum 3 mm) with natural rubber, ebonite, polypropylene
or PVDF.
b) Disc shall be either lined with PVDF, polypropylene, or natural rubber or shall
conform to ASME-SA 479 Grade 316.
4.14.04 Ball Valves (for river water / clarified water / filtered water / similar application)
Ball valves may be used for sizes 40 mm NB and below. Ball valves shall conform
to the
following technical specifications:
a) | Design Standard BS:5351
b) | Type Screwed / Welded / Flanged ends; Full Bore: Split
Body & Seat supported construction
c) | Material of
Construction
Body Carbon Steel to ASME-216 WCB / Cast Iron to IS-
210 Grade 220 or better.
Ball Stainless steel ASME-SA 479 Grade 316 or
410.
Seat ring PTFE
Stem Stainless steel ASME-SA 479 Grade 304 or
316 or 410.
Seats Nitrile rubber; PTFE
d) Valves shall be designed to be directly operable by a wrench / hand lever.
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e) Suitable stops shall be provided for both the fully open & close condition.

f) All the valves shall be provided with an indicator for showing the position of

the ball port.
g) Ends will be flanged and compatible with ANSI-B 16.5 CI. 150 (minimum)
piping flanges
4.14.05 Globe Valves (for river water / clarified water / filtered water / similar application)

Globe valves shall conform to the following technical specifications:

For sizes 50 mm NB and below

IS-778 Class-2 / BS-1873

Straight, rising stem, with
outside screw.

Leaded Tin Bronze con forming IS-
318 Grade 2

Stainless Steel, AISI-316

i) Design Standard
i) Type
iii) Material of Construction
i) | Body, Bonnet,
Stuffing Box & seat
rings
ii) | Stem
iii) | Disc

IS-318 Grade 2/AISI-316

Note: However, valves in the flushing water lines shall be of type and
material specified for the chemicals which are being flushed by the

line.

For sizes above 50 mm NB

i) Design Standard

i) Type

iii) Material of construction

BS-13789 PN 10 (minimum).

Double Flanged or wafer body,
outside screw and rising stem

type.

a)

Body

Cast iron: 1S-210 Grade FG260 /
BS-1452 Gradel4.

b)

Stem

Stainless steel AISI-410 / 13%
chrome steel.

<)

Disc

Cast iron 1S-210 Grade 260 /
BS-1452 Grade 14.

DEVELOPMENT CONSULTANTS
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d) | Packing . | PTFE
e) | Seat & seat rings | 13% chromium steel
f) | Gland & gland nut . | AlSI-420
g) | Hand wheel . | Cast Iron or Malleable Iron
iv) Back seat shall be provided on the stem or on the disc.
V) Renewable disc assembly shall consist of disc holder, disc, disc

4.14.06

4.14.07

guide, check nut and disc retaining nut with washer.

Vi) Disc of globe valve may be provided with renewable rubber seating
ring.

Vi) Handwheels shall be marked with the word. OPEN or SHUT with
arrow to indicate direction of opening or closing.

Ends will be flanged and compatible with ANSI-B 16.5 CI. 150
(minimum) piping flanges

Globe valve on galvanized iron pipe shall be gun metal construction as per 1S-778
class 2. Ends will be screwed to ANSI-B 2.1.

Note: However, valves in the flushing water lines shall be of type and material
specified for the chemicals which is being flushed by the line.

Diaphragm Valves (for river water / clarified water / filtered water / similar

application)

Metallic Unlined Diaphragm valves (manual / auto as specified elsewhere in this
specification) may be used for isolation purposes.

The Metallic Unlined Diaphragm valves shall conform to the requirements addressed
under Cl. No. 4.14.07 below except the requirements with reference to lining for
body and integral flanges.

Diaphragm Valves (for decationized water / deanionized water / demineralized water
[ desalinated water / dilute and concentrated acidic solution / dilute and concentrated
alkaline solution / similar application)

Metallic Diaphragm valves (manual / auto as specified elsewhere in this
specification) may be used for isolation purposes.

The metallic diaphragm valves shall conform to the following requirements.

a) Design Standard : BS EN-13397 or Equivalent (subject to
approval by Purchaser) of required
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b)

c)

d)

e)

f)

h)

Note:

rating/class. (minimum rating of valves
should be PN 10).

Type : Flanged and lined body ends, sealed
bonnet, weir pattern, tight shut off type.

Material of Construction

Body/Bonnet : Cast Iron 1S-210 Grade FG.260 or
Equivalent (subject to approval by
Purchaser).

Cast steel ASTM-A 216 Grade WCB.

Body lining : Soft Natural rubber - 3 mm thick as per
IS-4682 (hardness 85-90 on shore A),
Ebonite polypropylene, PVDF.

Diaphragm : Reinforced rubber, Hypalon
Handwheel : Cast Iron

Compressor : Stainless Steel

Stem & Bush : Stainless Steel

Ends will be flanged and compatible with ANSI-B 16.5 CI. 150 (min.) piping
flanges, full face rubber lined and shall be cast / integral with the body.

Handwheels shall be marked with the direction of closure.

Valves shall be provided with a position indicator to show the open and
closed condition.

Valves provided with pneumatic actuators shall be provided with a
handwheel for manual operation. The valves operators shall be designed as
per applicable International Standard.

The testing of valves will be as per BS EN-13397 and rubber lining will be
tested as per 1S-4682.

For valves which may come in contact with concentrated acid/ alkali, the
material of construction of diaphragm shall be as follows:

Diaphragm shall be of reinforced Teflon, EPDM for acid services and
reinforced Neoprene / Hypalon for alkali services.

Use of Nonmetallic Diaphragm Valves for any specific / critical application shall be
subject to approval by Purchaser and shall conform to the requirements of BS EN
ISO 16138 - Industrial valves. Diaphragm valves of thermoplastics materials.

4.14.08 Plug Valves (for lime solution / sludge / similar application)

The plug valves shall conform to the following requirements.
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a) Design Standard BS-5158 or Equivalent (subject to approval
by Purchaser)
b) Type Flanged and non lubricated, regular pattern,
plug valves.
C) Material of Construction
Body Cast Iron 1S-210 Grade FG 260 or
Equivalent (subject to approval by
Purchaser)
Plug Stainless Steel AISI-316
Body Sleeve or Seat PTFE
Seat PTFE
Gland AlSI-304 / AISI-316
Cover Cast Steel ASTM-A 216 Grade WCB
Gland Nut AlSI-304 / AISI-316
d) Valves shall be operated by permanently fitted wrench or Hand lever.
Wrench shall be mounted so that they are parallel to the valve bore axis
when the valve is in fully open condition.
e) All valves shall be provided with an indicator for the position of the plug
part.
f) Suitable stops shall be provided for the fully open and fully closed
positions of the valve.
s)] Valves of size of 250 mm NB and above shall be provided with a suitable
reduction gear unit.
h) Ends will be flanged and compatible with AISI-16.5 CI. 150 (minimum)
piping flanges.
4.14.09 Non Return or Check Valve (for river water / clarified water / filtered water / similar
application)

Non return valves shall be of swing check (reflux) type or dual plate type.

The valves shall conform to the following specifications.

)

i)

ii)

Design Standard

Type

Material of Construction:

I1S-5312, BS-1868, BS-5153, API-594 / API-60 or
equivalent (subject to approval by Purchaser)

Swing check Type and Flanged ends.
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4.14.10

4.14.11

a) | Body & Cover | Cast iron 1S-210 Grade FG 260 / Cast Iron
Hinge Disk/Door | BS-1452 Grade 220 or equivalent (subject to
approval by Purchaser)

b) | Hinge Pin and | Cast steel ASTM-A 216 Grade WCB

Door / Disc Pin High tensile Brass IS-320 HT 2 or

BS-2872 equivalent (subject to approval by
Purchaser)

c) | Disc facing ring Stainless steel

d) | Body Seat ring Stainless steel

e) | Bearing bushes Leaded Tin Bronze 1S-318 Grade 2

f) | Bolts Carbon Steel

Ends will be flanged and compatible with ANSI-B 16.5 CI. 150 (minimum) piping
flanges. .

Body shall be permanently marked with an “arrow” inscription indicating the direction
of motion of the fluid for all the check valves.

For sizes 50 mm NB and below, check valves shall be gun metal body swing type as
per 1S-778. Ends will be screwed type to ANSI-B 2.1.

Non Return Valve (for decationized water / deanionized water / demineralized water
[ desalinated water / dilute and concentrated acidic solution / dilute and concentrated
alkaline solution / similar application)

The valves shall conform to Cl. No. 4.09.00 above along with the following
requirements:

a) The body, cover & Disc shall be lined with natural Rubber, PTFE or Viton.
The Hinge, Hinge Pin & Disc Pin shall be coated with PVDF, or suitable
elastomer. The bearing bushes shall be PTFE or Equivalent (subject to
approval by Purchaser) material (subject to approval by Purchaser). Bolting
shall be of stainless steel. In the absence of lining/coating, the complete
valve shall be of stainless steel construction (AISI-316).

b) For only acid services Non- Return valves shall be of lined construction &
Flap type.

C) For alkali services, the complete valve shall be stainless steel construction
(AISI-316) or of lined construction as specified above.

Valves for Sampling / Instrument Isolation Service

Each sampling valve / instrument isolation valve shall be full bore ball type.

Ball valves shall conform to the requirements stipulated under CIl.4.04.00 above.
However, Body material shall be Stainless Steel (AISI-316).
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4.14.12

Valves for Air Service

For Air services globe valves or Ball valves may be used for sizes 50 mm NB and
below.

For sizes higher than 50 mm NB, either Butterfly valve or Ball valves shall be used.
Globe valves shall generally conform to Cl. 4.05. 00 above.

Ball valves shall conform to the requirements stipulated in Cl.4.04.00 above.
However, Body material shall be leaded Tin Bronze (IS-318 Grade2) or stainless
steel (AISI-304 / 316).

Butterfly valves shall conform to the Cl.4.03.05 to 4.03.09 of this section. However,

the body & Disc shall be either cast iron lined with elastomer such as PVDF or PTFE
or stainless steel construction (AlSI-304 / 316).

4.14.13 Safety / Relief Valves
The safety valves / relief valves at the downstream of positive displacement type
metering pumps shall be of the standard type manufactured by the pump
manufacturer and the material of construction shall suit to the fluid handled.

4.14.14 Valves for Resin Transfer Line
In resin transfer line two way eccentric plug valve shall be used. The valves, shall
have type 316 stainless steel body and bearings, resilient faced plug and flanged
ends.

4.14.15 Isolation Gates
Design standard for gates shall be 1S-3042 or Equivalent (subject to approval by
Purchaser).
The gates shall be rectangular or square sluice, rising spindle type conforming to
class-1 of 1S-3042.
Material of Construction

i. Frame and Door Cast Iron 1S-210 Grade 20
ii. Spindles, bolts & nuts M.S. to 1S-2062
iii. Face & seat rings Gun metal (as per 1S-3042).

All the parts of gates shall be applied with the coats of heavy duty bitumastic paint.
Each of the gates shall be provided with handwheel, and a position indicator.
The gates for DM plant drains shall be rubber lined to a minimum thickness of 4.5
mm.
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4.15.00 Strainers
4.15.01 Basket Strainers

a) Basket strainers of simplex design shall have the following materials of

construction for raw/clarified/filtered water application.

i. | Body Fabricated mild steel : 1S-2062 (Tested quality)

ii. | Strainers Wire shall be stainless steel (AISI:316 18 BWG
30 mesh suitably reinforced. Reinforcement
material shall also be of stainless steel
construction.

ii. | Drain Plug / Nuts Gun metal

b) Inside and outside of basket body shall be protected with one coat of high
build zinc phosphate primer and three coats of Chlorinated rubber paint to a
total thickness of 200 microns.

C) Suitable Vent and drain valves shall be provided for the strainers.

d) Screen (strainer) flow area shall be at least four times pipe sectional area.
Flow area in any portion of Basket strainer assembly shall not be less than
the pipe cross sectional area.

e) Pressure drop in clean condition shall not be more than 1.0 mwc at full flow.

f) Basket Strainer shall be provided with lifting lugs and suitable mounting
arrangement.

Q) For DM water service, body shall be rubber lined to minimum 4.5 mm
thickness (soft rubber of shore Hardness 65 + 5°A).

4.15.02 Y-Type Strainer
a) Y-Type strainer for water application shall be constructed of following
materials:
i. | Body Cast Iron 1S-210 Grade FG 260
ii. | Strainers Wires of stainless steel AISI-316, 18 BWG 30
mesh suitably reinforced. Reinforcement material
shall also be of stainless steel construction.
iii. | Drain Plug / Nuts | Gun metal (threaded construction)

b) Y-Type strainers shall also conform to Cl. 4.15.01 (b), (c), (d), (e) and (f).

c) Body of the Y-type strainers of alkali, and demineralised water shall be of
Cast Iron (IS-210 Grade FG 260) and lined with soft or hard rubber to a
thickness of 3 mm.
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d) For acid services, apart from the rubber lined body material, the screen
material, shall be Polypropylene or HDPE wire cloth of suitable mesh and
thickness.
4.16.00 Resin Traps

4.16.01

4.16.02

4.17.00

4.17.01

4.17.02

4.17.03

4.17.04

4.17.05

4.17.06

4.17.07

The resin traps for the lon exchange vessels shall be provided for the collection of
lon exchange resin shall conform to the following:

The body shall be of mild steel (IS-2062) and lined internally with rubber (Hard/Soft
rubber), Saran or polypropylene. The internals (rod and screen) for all resin traps
shall be of AISI-316 construction. All screen components shall be welded at each
intersection of wire and support rod for good strength, Resin traps screen opening
shall not exceed 120 percent of the associated process vessel under
drain/backwash collection header nozzle screen opening and shall be suitably
selected to retain even the minimum size of the resin selected for the process.

The resin traps shall be provided with a draining arrangement with a valve for
collection of trapped resins. Resin trap body shall have lifting lug for easy handling
during maintenance/erection.

General Requirements for Valves, Gates, Strainers and Resin traps

All the items shall be suitable for service conditions i.e. flow, temperature and
pressure to which they may be subjected to.

All the items shall be of proven design for the duty conditions and the Bidder or
manufacturer shall have sufficient experience in using the above equipment in water
treatment application in the plants supplied earlier by them.

In case Purchaser desires, the experience list/feedback from the users shall be
made available to Purchaser for any or all the equipments during the detailed
engineering phase.

Valves will be used to start/stop or control flow. Gates will be primarily used for
isolation of flow in open channels although these should be capable of throttling the
flow too. Sample valves will be used in sample collection lines.

All valves shall be suitable for service conditions i.e. flow, temperature and
pressure under which they are required. All the valves shall be of standard pressure
rating of the applicable design code / standard. Non standard pressure rating shall
not be accepted. The pressure and temperature rating of the valve shall not be less
than the maximum expected pressure and temperature plus 5% additional margin of
the system in which valves are proposed to be installed.

Valves pressure classes, sizes, types, body materials, and end preparation shall
generally be as described herein, unless mentioned otherwise elsewhere in Bid
Specification. All valves shall conform to the requirements of the governing codes,
and the requirements specified.

Valves (including safety, relief and control valves) body materials shall be
compatible with the piping with which they are used. If the body material is not of the
same type as the material of the connecting pipe work, the valves shall be fitted with
suitable welding nozzles to avoid dissimilar butt welds at site.
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4.17.08

4.17.09

4.17.10

4.17.11

4.17.12

4.17.13

4.17.14

4.17.15

4.17.16

4.17.17

4.17.18

4.17.19

Each modulating control valve shall be provided with isolation valves. Manual
bypass valve shall be provided for each modulating control valve to achieve safe
and reliable manual operation.

All the actuators of the valves shall be designed to handle the maximum expected
pressure differential across the valves and to overcome friction forces and
unbalance forces due to the flow through valve.

Valve bodies and bonnets shall be designed to support the valve operators
(handwheel, gear, or motor) with the valve in any position without external support.

Valve ends and size limitations are as follows:

a) 50mm NB and smaller valves - Class 800 minimum with socket weld ends. (For
instruments connections/ isolation valves screwed ends may be acceptable)

b) 65mm NB and larger size valves - Class 150 minimum (butt-weld ends or flanged
or wafer style).

c) Flanged steel butterfly valves - 750mm and larger size; pressure class per
AWWA / BS-5155.

Gate, globe and angle valves shall be outside stem and yoke construction.
Valves sizes 65 mm NB and larger shall have a non-rising handwheel.

All the actuator operated valves shall be fitted with handwheel for manual operation.
The pneumatic actuators shall be selected based on the available air pressure and
operating air pressure (maximum and minimum). The supporting calculations for
selection of actuators shall be furnished for Purchaser's approval before finalization
of all the actuators.

Valves coming under the purview of IBR if any shall meet its requirements and the
approval of the same shall be obtained by the Bidder.

Sizes of the valves shall be same as that of the interconnected pipe sizes except for
the control valves.

The various items shall be installed such so that they are easily approachable for the
operating and maintenance personnel. All valves shall be accessible without chain
pulls, as far as possible. Generally Valves shall be located about 1.2 meter to 1.5
meter from the operating platform and also they shall not be located below the
ground level such as beneath the trenches etc. In such cases, extended spindle
shall be provided with chain operating from operating floor. Valves which are
installed below the ground floor shall be provided with a floor mounted pedestal at
the top of the operating floor. Valves which are installed below the ground floor shall
be provided with a floor mounted pedestal at the top of the operating floor. The
position indicator for such valves shall be also provided along with the stand.

All valves shall be provided with hand wheels. Wherever necessary, chain operator
shall be provided so that the valve may be operated from the ground floor.

All valves shall be provided with cast heat marks on casting of Body and Bonnet.
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4.17.20

4.17.21

4.17.22

4.17.23

4.18.00

4.18.01

4.18.02

4.18.03

4.19.00

5.00.00

5.01.00

5.01.01

Whenever screwed valves will be installed in a pipe line, it will always be followed by
screwed three piece union of same material as that of pipe.

Short pieces used for welding of different pipe fittings and valves shall not be less
than 80 mm in length.

However valves which are provided (in the buried pipe line) with a valves chamber
shall have manual operator/Handwheel inside the valve chamber. The valve
chamber shall be provided with built in ladders/staircases and sufficient operating
space within the chamber shall also be provided for easy operation of such valves.

All the valves, strainers, resin traps etc. shall be provided with external painting as
that of the interconnected piping as specified in Clause 3.03.14 above. However,
surfaces such as Stainless Steel, aluminium, copper, brass, bronze and other non-
ferrous materials shall not be painted. No paint or filter shall be applied until all
repairs, hydrostatic tests and final shop inspections are completed, but shall be
applied prior to shipment.

Rubber Expansion Joint

The inner cover (i.e. the tube) and also the outer cover shall be made up of natural
or synthetic rubber of adequate thickness. The carcass between the tube and the
cover shall be made up of high quality cotton and rayon cord having suitable number
of plies and impregnated with rubber or synthetic compounds. Moreover, to ensure
adequate strength, reinforcements consisting of metal rings embedded in the
carcass, shall be provided.

In all cases, the expansion joints shall be integral flanges at both ends complete
with split retaining rings.

Each of the expansion joint shall be provided with adequate number of limit rod
assemblies which shall be tightened after erection of the entire suction branch of
the pumps, in order to avoid transmittal of undue pressure thrust on to the pump
foundation. Each of these limit rod assemblies shall consist of a long bolt and two
connecting plates which are, in turn securely bolted to opposite flanges. Each plate
is to be drilled with three holes, two for bolting to the flange, the third for passage of
the stretcher belt. Rubber washers backed with metal washer shall be placed under
the head of the bolt and under the nut.

Protective Lining and Painting

The supply and application of Protective Lining and Painting with reference to
Piping, Fittings and Valves need to be as per Sub Section: Section-XIll of V.III-C—
Technical Specification for Protective Lining and Painting, attached herewith.

TESTS AND INSPECTION

Tests & Inspection for Pipes and Fittings

Shop Tests

Shop test shall include all tests to be carried out at supplier's work, works of sub
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suppliers and at works where raw materials supplied for manufacture of equipment
are produced. The supplier shall carryout a comprehensive inspection and testing
program during manufacture at works. Necessary Manufacturing and Field Quality
Plans shall be prepared by supplier and submitted for approval by Purchaser for all
checks conducted on raw materials, fabrication etc.

Calibrated instruments required for measuring / testing of pipes shall be arranged by
manufacturer at their works during inspection.

Purchaser shall be given full access to all tests. The manufacturer shall inform
Purchaser of the testing well in advance so that Purchaser at own option may
witness the test.

All the test certificates and reports shall be submitted to Purchaser for approval.

All the mechanical and chemical tests including optional tests if any as per the
applicable codes / standards shall be carried out and the test certificates for the
same shall be submitted for approval by Purchaser. Material Certificate shall be
furnished for each grade / lot of pipes. All material test certificates shall carry
material specification, size, class, length, chemical composition, physical properties
and heat number or other acceptable reference to enable correlation of the
certificate with the pipe. IBR / CCE / TAC approval certificates / any other statutory
approval certificates as required shall be furnished.

Welding procedure and welder performance qualifications shall be carried out.
Mechanical and chemical tests shall be carried out as per code. Spot radiography
check shall be carried out for all butt welds. D.P.T shall be carried out for all root run
welds. Segmented flanges exceeding 30 mm thickness shall be stress relieved.
Tensile test, eddy current test, bend test, flattening test and dimensional checks as
per applicable code shall be carried out.

All rubber lining is to be subjected to the following tests as per IS-4682 Part I:

a) Adhesion test.

b) Tests to check resistance to bleeding.
C) Measurement of thickness of lining.
d) Shore hardness test.

e) Spark test at High voltage 5 KV / mm of thickness.

Galvanizing shall be carried out as per I1S-4736 / I1S-2629 and tested as per 1S-2633 /
BS- 729. The test shall include weight of coating, uniformity of thickness and
adhesion test.

All pipes and fittings shall be subjected to hydraulic tests as per applicable code /
standard. When rubber lined, hydraulic tests shall be carried out before and after
rubber lining.

Buried pipes where wrapping and coating is done, material for wrapping and coating
shall be tested as per applicable code. Procedure for wrapping and coating and its
testing shall be submitted for approval by Purchaser. Entire wrapping and coating
shall be checked for thickness and Holiday test. Peel test shall be done to ensure
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5.01.02

5.02.00

5.02.01

proper bonding of coating to surface.
Site Test

Hydraulic tests of the piping system at 1.5 times the design pressure or twice the
working pressure whichever is higher shall be carried out for a period of minimum 30
minutes. However, if the Code / standard of supplied piping specifies more stringer
requirements than the above criteria, then the hydraulic tests shall be conducted as
per the applicable piping code / standard.

Pneumatic tests shall be carried out for ail pressure piping that shall not be
subjected to water filling.

The Bidder shall make all temporary closures/connections as required for hydro-
static/pneumatic testing and clean/remove the same after successful completion of
the test.

The procedure for hydro test and pneumatic test shall be submitted by the Bidder for
review and approval by Purchaser.

All tests as indicated in FQP approved by Purchaser shall also be carried out.

Tests & Inspection for Valves / Gates / Strainers

Shop Tests

Chemical composition of all material, castings, forgings, etc. shall be tested for
various components of the valves, gates, strainers and test certificates shall be
submitted for approval by Purchaser.

Mechanical tests including optional tests if any shall be performed as per the
applicable code / standard and the test certificates for the same shall be submitted
for approval by Purchaser. The performance requirements of the valves shall also
be tested as per the applicable code / standard.

Elastomer wherever coated or lined for the valves shall be tested for the corrosion
resistance against the medium for which those are selected as per applicable code /
standard and the test certificates shall be furnished for approval by Purchaser.

Rubber lining on Valves / Gates / Strainers / Resin Traps shall be checked in
accordance with 1S-4682 Part | including Spark Testing at high voltage (5 KV/mm of
thickness).

All the valves shall be hydraulically tested for the body, seat, back seat and all
valves shall be pneumatically tested for seat as per the applicable code / standard to
which these are designed irrespective of the working pressure for which valves are
selected.

Wherever specifically required, pressure drop across each type and each size of the
valve at various flows shall be conducted, and test reports shall be submitted for
approval by Purchaser. Type test report for this test (if already carried out by the
manufacturer) may be submitted to fulfill this requirement.

Gates shall be tested against leakage and strength as required in the code /
standard.
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Strainer shall be hydraulically tested its strength and the pressure drop across the
strainer assembly shall be verified at design flow for clean condition.

5.02.02 Site Tests

All valves, gates, resin traps, strainers and other fittings after erection at site shall be
tested to hydraulic test pressure of two times the operating pressure or 1.5 times the
maximum allowable pressure whichever is higher for a period of 120 minutes.

All valves / gates (Manual / Automatic) shall be operated throughout 100% of the
travel manually and as well as from control panel and these should function without
any trouble whatsoever.
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4X270MW BHADRADRI GENERAL TECHNICAL REQUIREMENTS REV NO. : 0
FOR LV MOTORS 30/03/2017
SL.NO. PARAMETERS REQUIREMENTS
1 CODE ANS STANDARDS IS-325, 1S-12615, IEC-60034
2 SERVICE CONDITIONS Hot, Humid and Tropical Atmosphere highly polluted.
General purpose, Constant speed, Squirrel cage, Three/Single phase, Induction
3 TYPE AND RATING type, Continuous duty, motor name-plate rating at 50°C shall have at least 15%
margin
4 EFFICIENCY CLASS IE3 (As per latest BIS notification)

(a) Motor shall run continuously at rated output over the entire range of
415V+10% voltage and 50Hz+3% to -5% frequency variations.

(b) The motor shall be capable of operating satisfactorily at full load for 5 minutes

5 RUNNING REQUIREMENT without injurious heating with 75% rated voltage at motor terminals.

(c) The motor shall be designed to withstand momentary overload of 60% of full
load torque for 15 second without any damage.

(a) Motor shall be designed for direct online starting at full voltage. Breakaway
starting current as percentage of full load current for various motor rating shall
not exceed 600% subject to IS tolerance of plus 20%.

(b) The motor shall be capable of withstanding the stresses imposed if started at
110% rated voltage.

6 STARTING CURRENT (c) Motor shall start with rated load and accelerate to full speed with 80% rated
voltage at motor terminals.

(d) Two hot starts in succession with motor initially at normal running
temperature.

(e) The motors shall be designed to withstand 120% of rated speed for 2
minutes without any mechanical damage.

(a) Under hot condition at 110% rated voltage shall be more than motor starting
time by at least 3 seconds for motors up to 20 seconds starting time and by 5
LOCKED ROTOR WITHSTAND seconds for motor with more than 20 seconds starting time at minimum

o 0
7 TIME permissible voltage of 80% rated voltage.

(b) Hot thermal withstand curve shall have a margin of at least 10% over the full
load current of the motor to permit relay setting utilising motor rated capacity.

All motor enclosures for outdoor, semi-outdoor & indoor application shall conform
8 ENCLOSURE to the degree of protection IP-55. Motor for outdoor or semi-outdoor service shall
be of weather-proof construction with canopy.

The motor shall be self ventilated type, either totally enclosed fan cooled IC
9 COOLING 411(TEFC), totally enclosed tube ventilated IC 511(TETV) or closed air circuit air
cooled IC 611(CACA).

(a) All insulated winding shall be of copper.

10 |WINDING AND INSULATION (b) Class F insulation but limited to class B temperature rise.

(c) Windings shall be impregnated to make them non-hygroscopic and oil
resistant.

(a) All motors shall have fungus protection involving special treatment of
11 |TROPICAL PROTECTION insulation and metal against fungus, insects and corrosion.

(b) Al fittings and hardwares shall be corrosion resistant.

SHEET:10F 3
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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.

12 |SPACE HEATERS

(a) Motor shall be provided with antifriction bearings, unless sleeve bearings are
required by the motor application. Bearings shall be rated for minimum service
life of 40,000Hrs.

(b) Vertical shaft motors shall be provided with thrust and guide bearings. Thrust
bearing of tilting pad type is preferred.

(c) Bearings shall be provided with seals to prevent leakage of lubricant or
13 |BEARINGS entrance of foreign matters like dirt, water etc. into the bearing area.

(d) Grease lubricated bearings shall be pre-lubricated and shall have provisions
for in-service positive lubrication with drains to guard against over lubrication.
LT motors 15kW and above shall be provided with external greasing
arrangement.

(e) Bearings shall be insulated as required to prevent shaft current and resultant
bearing damage.

(a) Motor terminal box shall be detachable type and located in accordance with
Indian Standards clearing the motor base- plate/ foundation.

(b) Terminal box shall be capable of being turned 360 Deg. in steps of 90 degree
for LV motors unless otherwise approved.

(c) The terminal box shall be split type with removable cover with access to
connections and shall have the same degree of protection as motor.

(d) Terminals shall be stud or lead wire type, substantially constructed and
thoroughly insulated from the frame

(e) The terminals shall be clearly identified by phase markings, with
corresponding direction of rotation marked on the non-driving end of the motor.

14 |MOTOR TERMINAL BOX (f) The terminal box shall be capable of withstanding maximum system fault
current for a duration of 0.25 sec.

(9) Motor terminal box shall be furnished with suitable cable lugs and double
compression brass glands to match with cable used.

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

(i) 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 & C or 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.

MINIMUM PHASE TO PHASE &
15 |PHASE TO EARTH CLEARANCE |25 mm
FOR 415V

(a) The frame of each motor shall be provided with two separate and distinct
grounding pads complete with tapped hole, Gl bolts and washer to accommodateg

16  |GROUNDING Flat ground conductor (as defined in Datasheet A).

(b) The cable terminal box shall have a separate grounding pad.

In addition to the minimum information required by IS, the following information
shall be shown on motor rating plate :
(a) Temperature rise in Deg.C under rated condition and method of

measurement.
17 [RATING PLATE

(b) Degree of protection.
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(c) Bearing identification no. and recommended lubricant.

Motor shall have drain plugs so located that they will drain the water, resulting

18 |DRAIN PLUG from the condensation or other causes from all pockets of the motor casing.

Motor weighing 20 Kg. or more shall be provided with eyebolt or other adequate

19 LIFTING PROVISIONS . o
provision of lifting.

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 subject to Customer's approval during detailed engineering.

20 |PAINTING

All motors shall be subjected to Type tests & routine tests as per IS: 325 and

21 |TESTS ;
approved quality plan.

DRAWINGS TO BE SUBMITTED AFTER AWARD OF CONTRACT
a) OGA drawing showing the position of terminal boxes, earthing connections
etc.

b) Arrangement drawing of terminal boxes.

¢) Characteristic curves:
22 | DRAWINGSTOBE SUBMITTED (70 Rt e o i staring volage,

AFTER AWARD OF CONTRACT |/ " o : '

i) Speed vs. time at rated voltage and minimum starting voltage.

iii) Torque vs. speed at rated voltage and minimum voltage.
For the motors with solid coupling the above curves i), ii), iii) to be furnished for
the motors coupled with driven equipment. In case motor is coupled with
mechanical equipment by fluid coupling, the above curves shall be furnished with
and without coupling.
iv) Thermal withstand curve under hot and cold conditions at rated
voltage and max. permissible voltage.

SHEET:30OF 3
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1. SCOPE

This specification covers the Design, Manufacture, Assembly, Inspection and Testing at
manufacturer’s works, proper packing and delivery to site, erection & commissioning,
site acceptance test of the PLC Control & Monitoring System comprising PLC Control
panel/Remote I/O panel (housing Processors, /O cards, power supply packs etc.),
Operator workstations(OWS), Printers, Annunciation system, UPS, cables and all other
equipment and accessories required for completeness of the system as mentioned in
different sections of this specification.

2. GENERAL

2.1. The offered PLC shall be of Industrial Grade and from Original Equipment
manufacturer (OEM).

2.2.  The PLC shall perform protection logic, interlock and sequential control functions
such as binary logic operation, set/reset operation, timers, counters, logic blocks,
math functions, input quality checking engineering unit conversion, Boolean
functions & PID control (Analog logic function) etc.

2.3. The system shall be redundant in processor, power supply and communication
interfaces unless otherwise specified. The control of all drives and equipment shall
be effected through the keyboard/mouse / panel mounted push button / control
switches as per Data sheets-A&B. The system shall include self-diagnostic features
not limited to the following:-

e Memory Faults, both PROM and EPROM

e Processor Faults

e Communication Faults

¢ |/O interface or address faults

e Voltage signal discrepancy on input and output

o Power supply faults

e Output loop check

e Channel level diagnostics such as fault monitoring, contact bounce
filtering etc.

e Failure of main or I/O processor

2.4. The system shall have facility for connecting to Main Plant’'s Distributed control
system (DCS) using hardware/software interface for two-way transfer of signals.

2.5.  The mimic shall be displayed on the OWS screen and may also be provided on the
control desk/panel (as per Datasheet).

2.6. In case OWS is provided, HMI functions like trends, curves, bar charts, historical
storage of data, logs and reports etc. shall be provided in addition to Plant
schematics. The necessary catalogue / literature elaborating the features of HMI
shall be supplied along with the bid.

2.7. It shall be possible to use the same OWS as programming station.

2.8. The PLC system shall be sized to meet process/system requirements as per the
approved P&IDs and Control write-up.

2.9. The PLC system shall be designed to ensure that no single device failure should

result in failure of any other device.
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2.10.

2.11.

2.12.

Signal multiplication where required shall be done in PLC. Use of relays for
multiplication of contacts (for control, monitoring and alarm) is not acceptable. The
control/ monitoring components on the control panel/ desk shall be driven through
I/O modules.

Bidder shall provide all software on CDs along with required software licenses .The
original CDs of installed operating & application software shall be maintained by
bidder. Software madification and up gradation (as & when required) shall also be
covered under the vendor scope without any cost implication.

PLC programming console shall be provided with industry proven antivirus software
with perpetual license (free version not acceptable).

TECHNICAL REQUIREMENTS

Details of various PLC system components shall be inclusive of but not limited to the
following:

3.1. CODES AND STANDARDS

3.1.1. The equipment covered under this specification shall meet the requirements of

latest edition of all applicable codes and standards like ANSI, NEMA, IEEE, IEC,
NEC & IS.

3.1.2. PLC shall conform to IEC: 61131

3.1.3. The offered PLC shall comply with safety standards as per Data sheet-A&B.

3.2. CONTROL PANEL

3.2.1.

3.2.2.

3.2.3.

PLC control panel shall be freestanding type with provision for mimic display, push-
button stations, control switches, indicating lamps, metering instruments like
Indicators, ammeters etc. and facia windows for critical alarms.

The salient features of construction shall be:

Sheet material: Cold rolled sheet steel

Frame thickness: Not less than 3.0mm

Enclosure thickness: Not less than 2.5 mm for load bearing sections
(mounted with instruments) and not less than 1.6 mm for others

Gland plate thickness: 3.0mm

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

Each panel shall be identified by a name plate, which shall be of non-rusting metal
or three ply lamicold, with engraved lettering.
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3.2.4.
3.2.5.
3.2.6.

3.2.7.

3.2.8.
3.2.9.
3.2.10.

Vendor shall indicate earthing details along with bid.
25 x 6 mm Copper ground bus to be provided for each panel.

240V AC single phase, thermostatically controlled space heaters shall be provided.
Each free standing panel shall have a door switch operated fluorescent lamp and a
240V AC plug point.

Painting treatment shall be as per IS: 6005. Two coats of lead oxide primer shall be
followed by powder coating. Paint shade shall be as specified in the “Data sheet for
PLC system”-Data Sheet-A&B. Project specific paint shade, if applicable, shall be
followed.

Panel internal wiring shall be as per NEC and NEMA standard.
TB points in terminal block shall be cage clamp type/screw type.

The annunciation system shall be facia window type, driven by the PLC. Audible
alarm, Acknowledge, Reset and lamp test facility shall be provided as per ISA
sequence — S18.1, M.

3.3. PROCESSORS

3.3.1.
3.3.2.

3.3.3.

3.3.4.

3.3.5.

3.3.6.

3.3.7.

3.3.8.

3.3.9.

The microprocessors shall be 32 bit, and Hot redundant.

Hot redundancy: PLC shall be provided with two processors (Main processing unit
and memories) one for normal operation and one as hot standby. In case of failure
of working processor, there shall be an appropriate alarm and simultaneously the
hot standby processor shall take over the complete operation automatically. This
transfer from main processor to standby processor shall be bump less and shall not
cause any disturbance whatsoever. In the event of both processors failing, the
system shall revert to fail safe mode. It shall be possible to keep any of the
processor as master and other as standby.

An authorized forcing facility shall be provided for changing the status of inputs and
outputs, timers and flags to facilitate fault finding and other testing requirements.

The standby processor shall be updated automatically in line with the changes
made in the working processor.

In the event of any replacement of the processor, synchronization of the replaced
processor shall be automatic upon live insertion.

The cycle time for input scanning, execution of logics, overheads and output scan
shall not exceed 120 m sec.

The processor & memory shall be loaded up to 50% at normal conditions and
maximum up to 60% under worst loading conditions.

The memories shall be field expandable. Memory capacity shall be sufficient for
complete system operation and have a capability for at least 20% expansion in
future.

Memory shall be non-volatile, preferably EEPROM type. However, in case volatile
memory is provided, battery backup shall be provided for a minimum of three
months to keep the stored program intact. Battery drain indication shall be provided
at least 1 week before the battery gets drained and same shall be annunciated in
ows.
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3.4. INPUT /OUTPUT Modules

3.4.1.

3.4.2.

3.4.3.

3.4.4.

3.4.5.

3.4.6.

Input/output card assignments shall be modular i.e. no single card shall be assigned
with more than one drive of a particular sub-system. The maximum number of
channels per I/0O module shall be as follows.

e Analog Input Module: 16

Analog Output Module: 16

Binary Input Module: 32

Binary Output Module: 32

Analog Input/output combined: 16

Binary Input/output combined: 32

On line module replacement (hot swappable): All modules cards shall have quick
disconnect terminations allowing for card replacement without disconnection of
external wiring and without switching off the power supply.

Each 1/O shall be protected against the reversal of polarity of the power voltage to
I/O.

10% spare capacity shall be ensured in each card channel assignment. Overall
minimum 20% spare channels shall be provided.

Output command to MCC/Switchgear shall be through coupling relays, whose
mounting location shall be as per “Data sheet A & B for PLC System”. In case
coupling relays are located in PLC Panel, the same shall be in PLC vendor’s scope
of supply.

Status feedback from MCC shall be in the form of potential free contact.

3.5. DATA BUS/1/0 BUS

3.5.1.

3.5.2.

The Data bus connecting PLC and HMI work stations shall be TCP/IP on Ethernet.

The Data bus and I/O bus communication medium shall be twisted pair shield
copper conductor for indoor locations and those areas not subjected to induced
signals. Repeaters/signal amplifiers shall not be used. Copper conductor cable used
shall be Category-5 or better. The communication medium shall be Fibre optic cable
in the event any portion of communication cable run is in outdoor or where
distances are beyond 500 meters.
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3.6. OPERATOR WORK STATION (OWS)

3.6.1. The OWS and Keyboard shall be desktop mounted and shall be used for
controlling, monitoring and programming function.

3.6.2. Colour CRT(s) with keyboard and mouse shall be as per Data Sheet-A&B. CRT
shall have graphic display facility.

3.6.3. The OWS shall be with Windows based operating system having necessary
Engineering/Configuring software.

3.6.4 Specification of OWS
(@) CPU

1. Processor

2. Main Memory

3. Hard drive

4. Floppy drive

5. Removable bulk storage
6. Graphic memory

7. Auto controller

8. Operating system

9. Communication ports
10. Expansion slot

(b) Monitor

Type

Screen diagonal
Display

Degree of Protection
External controls
Power supply
Version

NookrwdhPE

(©) Keyboard & Mouse
Type

Life expectancy
Version

Mouse

PN PE

3.7. PRINTER

32 Bit or better

Min. 1 GB and expandable to at least 4 GB

Min 40 GB

3.5", 1.44 MB

DVD (R/RW)

Min. 16 MB

16 bit or better

Window XP or better

2 serial, 1 parallel, 8 Nos. USB, Dual 100 MB Ethernet
3 Nos. or more

LCD colour monitor (TFT based)

22" (approx.) flat

XGA or better

IP-30

Brightness, Contrast, Horizontal/vertical amplification & shift
240 VAC, 50 Hz, 1 phase

Industrial grade

Flat spill membrane or positive depression type ASCII
50 Million cycles per key

Industrial

Optical

Printers shall be provided as per Data Sheet-A&B.
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3.8. COMMUNICATION WITH PLANT DCS/ THIRD PARTY SYSTEM

3.8.1.

3.8.2.

3.8.3.

3.8.4.

3.8.5.

The PLC system shall be provided with hardwired/serial interface for communication
with plant DCS. Hardwired outputs from PLC shall be isolated. Necessary isolators
shall be part of PLC.

Serial communication to / from DCS where provided shall be engineered to ensure
that signal communication time from / to DCS shall not exceed 1 seconds for control
/ feedback.

Serial communication to DCS shall be OPC (Data access 2.0), Ethernet based
TCP/IP Protocol. Alternatively the serial communication shall be MODBUS protocol
on RS 485 network.

Data transmitted from PLC to DCS shall include all information necessary for the
DCS graphic displays to monitor and control the process equipment and PLC. Such
data may include pertinent analog and digital status information, interlock, alarms
and maintenance conditions. Data transmitted from DCS to the PLC shall include
necessary signals to provide operator control interface from DCS for the process/
equipment being controlled by PLC.

Bidder to include ‘Light interface units, converters, Ethernet switch, accessories etc.
at both ends viz PLC and DCS for connectivity to other system. The bidder’s
terminal point shall be Ethernet port in case of copper medium connection to DCS
or LIU in case of Fiber optic medium for connectivity with plant DCS. In case
distance between PLC & DCS is greater than 1.8 Km, single mode of optical fiber
cable with compatible accessories shall be used. For distance less than 1.8 Km
multimode optical fiber ports shall be used.

3.9. POWER SUPPLY Scheme

3.9.1.

3.9.2.

3.9.3.

PLC Panel and I/O Cabinets: PLC system shall be provided with 2x100% UPS fed
from Two Nos. redundant 415V, 3-ph feeders, as per the scheme PE-SD-999-145-
001, sh-08 of 08. Each UPS shall have 30 minutes back up. Input feeder failure
shall be monitored in the PLC system. Necessary redundant power pack and
transformers shall be provided (in the PLC panel) to derive the power supply for
control desk, PLC panel and input / output cabinets etc

Remote I/O panels: Similar power supply arrangement as for PLC panels shall be
provided if it is not possible to extend the power cable form UPS of PLC panels.

Each OWS and associated HMI peripherals shall be provided with a feeder from
Either one of the UPS

DRAWING/DOCUMENT AND DATA TO BE FURNISHED AFTER AWARD OF THE
CONTRACT:

4.1. For Approval:

PLC system configuration drawing along with functional write-up.
Input/output signal list.

BOM of PLC

List of PLC controlled devices

Control panel/control desk GA drawings.

Control desk/panel component layout drawing.
Contral panel/control desk Foundation detail and cutout drawings
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Power distribution scheme.

Block logic diagrams/ Ladder diagram mimic.
Annunciation list.

PLC control room layout drawing.

List of soft signal exchange with Plant DCS.
List of mandatory spares.

UPS load calculation details.

Quality plan

FAT

Data Sheet-C

CRT display

Power supply scheme for PLC system, HMI & peripherals, Remote /O etc.

4.2. For Information:

e Cable schedule and cable interconnection drawing( in BHEL approved format)
» Between Field and PLC
» Between Field and MCC
» Between MCC and PLC

Electronic earthing requirements.

Panel Heat dissipation data

Product/component catalogues.

Operation & Maintenance Manual on CDs.

Softcopy of Final/As-built drawings on CDs.

Calculation for Processor, Memory & Data bus loading

The above list is the minimum requirements. Additional documents/calculations required
shall be finalized during contract stage.

5. DRAWINGS AND DOCUMENTS TO BE SUBMITTED ALONG WITH THE BID

e Proposed PLC system configuration drawing with write-up
Product catalogues and specifications for PLC as well as HMI application.

e Proposed power supply schemes for PLC system, peripherals, and Remote /O
panels.
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6. TESTING AND INSPECTION

6.1.

6.2.

6.3.

6.4.

6.5.

The bidder shall adopt suitable quality assurance program to ensure that the
equipments offered will meet the specification requirements in full.

BHEL'’s standard Quality Plan for PLC is enclosed with the specification. The bidder
shall furnish his acceptance to BHEL's QP and submit the signed and stamped
copy of QP along with the offer.

The complete PLC system, including all instrument and devices shall be subjected
to standard factory tests (i.e. Type Tests and Routine Tests) as per relevant IS,
NEMA, IEEE, IEC.

Factory Acceptance Test-FAT (Functional Tests) shall be performed prior to
shipment and Owner/Purchaser shall be notified 15 days before the schedules
dates of the test.

The certificates for following type tests, as per IEC Standard, shall be submitted: -

Surge protection test as per IEC-225-4

Dry heat test as per IEC-68-2-2

Damp Heat test as per IEC-68-2-3

Vibration Heat test as per IEC-68-2-6

Electrostatic discharge test as per IEC-801-2 or equivalent
Radio frequency Immunity test as per IEC-801-6 or equivalent
Electromagnetic Immunity test as per IEC-801-3 or equivalent

7. SPARES AND CONSUMABLES

7.1.

7.2.

7.3.

7.4.

7.5.

Commissioning Spares and consumables

The bidder shall supply all commissioning spares and consumables ‘as required’
during Start-up, as part of the main equipment supply.

Mandatory Spares

The bidder shall offer along with main offer, the Mandatory Spares as specified
elsewhere in the specification. The Mandatory Spares offered shall be of the same
make and type as the main equipment.

Recommended Spares

The bidder shall furnish a list of Recommended Spares indicating the normal
service expectancy period and frequency of replacement; quantities recommended
for 3 years operation along with unit rate against each item to enable BHEL/BHEL's
Customer to place a separate order later, if required.

Special Tools & Tackles

The bidder shall supply all Special Tools & Tackles ‘as required’ during Start-up and
further maintenance of the system, as part of the main equipment supply.

Spares, Service support

Bidder shall provide availability of spares and service support for minimum 15 years
after guarantee period.
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8. MARKING AND PACKING

8.1.

8.2.

Marking:

A stainless steel name-plate shall be permanently fixed on each equipment giving
its Tag/serial Number and salient technical specification.

Packing:

All equipment/materials shall be suitably packed and protected for the entire period
of dispatch, storage and erection against impact, abrasion, corrosion, incidental
damage due to vermin, sunlight, high temperature, rain, moisture, humidity, dust,
sea-water spray (where applicable) as well as rough handling and delays in transit
and storage in open.

9. PERFORMANCE AND GUARANTEE

The PLC system shall be guaranteed to meet the performance requirement as
specified and also for trouble-free continuous operation for 12 months from the date
of commissioning or 18 months from the date of delivery at site whichever is later
unless specified otherwise in Vol-1IB Section - B or Section - C.

10. APPLICABLE DATA SHEET FORMS

This document shall be read with the following data sheet forms :

- Data Sheet A & B for PLC system - PE-DC-999-145-1036-1

- Data Sheet C for PLC system - PE-DC-999-145-1036-2
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Data Sheet No.:

Data Sheet A&B

DATA SHEET — A FOR PLC SYSTEM
(TO BE FILLED BY PURCHASER)

DATA SHEET - B FOR PLC SYSTEM
(TO BE FILLED BY BIDDER)

GENERAL

4X 270 MW BHADRADRI TPS

PROJECT

SERVICE

QUANTITY O UNITISED B COMMON

LOCATION B INDOOR [0 OUTDOOR
W AC J NON-AC*

PLC EQUIPMENT

MAKE / MODEL NO.

BIDDER TO INDICATE

PROCESSOR REDUNDANT WITH HOT STANDBY
DATA BUS (HMI) 0 COPPER WIRE O FIBRE OPTIC
DATA BUS (I/O - CPU) J COPPER WIRE O FIBRE OPTIC

DATA BUS (REMOTE I/O - CPU)

[0 COPPER WIRE O FIBRE OPTIC

FIELD CONTACTS INTERROGATION
VOLTAGE

H24VvDC [O048VDCLO110VAC

LOCATION OF COUPLING RELAYS

OMCC HEPLCPANEL

DESKTOP OWS QUANTITY

0 ONE O Two O

B DESKTOP VERSION [ SERVER VERSION
[0 WORK STATION VERSION

REQUIREMENT OF OWS IN CCR O YES O NO
QUANTITY

OWS, EWS and LVS shall be as
per PLC Configuration diagram
attached elsewhere in the
specification.

DESKTOP MONITOR TYPE 019" W24 TFT/CRT MONITOR
g Glu O OTHERS
INKJET OA3__NOSOA4__NOS
LASER B/W OA3__NOSOA4___NOS

PRINTER

COLOR INKJET
COLOR LASER

OA3_NOSOA4__NOS
W A3 1 NOSOA4___NOS

PROGRAMMING / CONFIGURATION
FACILITY

A) OHANDHELD M LAPTOP
B) ENGINEERING SOFTWARE
[0 ONE OWS
O ALL OWS
O LAPTOP

OWS, EWS and LVS shall be as
per PLC Configuration diagram
attached elsewhere in the
specification.

One number Laptop is mandatory.

SAFETY STANDARD

OsIL-3 OSIL-2  ENIL

COMPUTER FURNITURE

BOQ M YES O NO

INDUSTRIAL GRADE B YES [0 NO

O START UP & COMMISSIONING

SPARE LIST
SPARE LIST H MANDATORY SPARE [0 RECOMMENDED
SPARE LIST ATTACHED M YES ONO
CPU M YES ONO
POWER SUPPLY B YES ONO
REDUNDANCY COMMUNICATION B YES ONO
I/0 CARD O YES ONO
OTHER ELECTRONICS O YES ONO As per vendor practice
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Data Sheet No.:

Data Sheet A&B
DATA SHEET — A FOR PLC SYSTEM DATA SHEET — B FOR PLC SYSTEM
(TO BE FILLED BY PURCHASER) (TO BE FILLED BY BIDDER)
ANALOG INPUT B 8 NOs 0 16 NOs
ANALOG OUTPUT B 8 NOs 0 16 NOs
No. of CHANNELS | BINARY INPUT B 16 NOs 032 NOs
PER CARD BINARY OUTPUT W 16 NOs 0132 NOs
RTD* 4NOs
THERMOCOUPLE** 8 NOs
ELECTRONIC CARD ISOLATION 0 GALVANIC O OPTICAL O OTHER
QUANTITY BIDDER TO INDICATE
CLASS OF PROTECTION(Refer Location | W IP-42
of PLC)
REMOTE 1/O PANEL B YES ONO
AC REQUIREMENT M YES [0 NO
COLOUR# RAL 7032
PANEL BACK-UP DESK O YES W NO
O YES mNO
MIMIC IF YES,THEN
0 PANEL MOUNTED GUI I ACRYLIC
OPB [ INDICATORS
CONTROL HARDWARE B FACIAS 25Nos. [0 OTHERS
CONFORMAL COATING O YES B NO
HARDWIRED W YES O NO
PURPOSE 0 CONTROL B MONITORING
MEDIUM OUTP  EFIBREOPTIC [1OTHERS

COMMUNICATION

WITH OTHER TIME SYNCRONIZATION SIGNAL O PULSE [OIRS-485 M IRIG-B ONTP
SYSTEM FORMAT
SOFTLINK 0 MODBUS W OPC
IF MODBUS THEN [ RS-485 [1 ETHERNET
SERIAL LINK COMMUNICATION PORT TYPE
PLC PANEL BIDDER TO INDICATE LOAD DATA

POWER SUPPLY
INPUT FEEDER

REMOTE I/O PANEL

BIDDER TO INDICATE LOAD DATA

POWER SUPPLY

B UPS(INDUSTRIAL GRADE) [J 24V DC

SOURCE $3$ CHARGER
BATTERY TYPE ONi-Cd HLEAD ACID OO0 OTHERS
BACK-UP TIME [0 30 MINS ® 60 MINS [0 OTHERS

BATTERY CONFIGURATION

0 1X100% M 2X100% [J2X50%

As per MAX philosophy

CUSTOMER
TRAINING

TRAINING B REQUIRED [0 NOT REQUIRED
NO OF DAYS 3 DAYS
LOCATION O VENDOR’S WORK O PROJECT SITE O

OTHERS

*IF THE LOCATION IS INDOOR,KINDLY SPECIFY IF PLC PANEL IS PLACED IN AC OR NON-AC ENVIRONMENT.
**SHALL NOT BE APPLICABLE IF TEMPERATURE TRANSMITTERS ARE ENVISAGED.

# PROJECT SPECIFICPAINT SHADES, IF APPLICABLE TO BE USED.

$$ CHECK & REPLACE WITH MAIN UPS SLD IF POWER SUPPLY IS NOT APPROVED BY CUSTOMER.
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PEM :: C&l SHEET 1 OF 8
* Type/Method | Extent Format Adgency °
ﬁ‘l)' Cgm;zzﬁ:t/ Characteristics Checked Cate of of ;egs:::gfs Ac;ierra‘gce of gency Remarks
’ P gory Check Check Records P w \")
1.0 Materials
) /Components
Physical Inspection for
Dimensions, Painting, Cutouts,
Lifting / Locking Arrangements, Contract As per ref BHEL
Panels & Control : P .
11 Desks Components, Drawing Pocket, MA Vislia 100% specifications, documents. Quality 3/2 2 1
’ Mounting accessories, Plinth & o Approved GA No physical Inspection
AV Pads, Cable Gland Plates, Drawings, BOQ | damage. Report.
Hardwares, Hinges, Louvers &
Filters, Fans & Panel Lamps
Power Supply/Packs, . .
Battery & Battery | Vet PR Y | Contract feferonce Qualty
1.2 | charger, Transformer, Di : MA Visya 100% specifications, d | . 322 1
UPS imensions . BOQ ocuments, nspection
’ Mounting Accessories ’ Test Report Report.
Indlcatlng Lamp, As per ref
Annunciator, Meters, . e
) Physical Verification documents BHEL
Transducers, Signal Physical Damages Contract No physical Qualit
1.3 | Converters, nysica 9 MA Visya 100% specifications, Phy y 3122 1
. Dimensions damage. Test/ Inspection
Instruments, Single . BOAQ. . .
Accessories Calibration Report
Loop Controllers
report.
Sgcmpggssssol;z,vver Physical Inspection Product
’ e Identification Labels Catalogue, Data BHEL
Supply modules, e Physical Damages sheets As per ref Qualit
1.4 | Communication A y i 9 MA Vislia 100% | At documents. e eé’tion 3122 1
modules, Mounting * uantty . ngfi uration Test Certificates Report
Racks, Ethernet *  Spare Capacity ontig port.
diagram, BOQ
LEGEND: * CR - Critical characteristics s P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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PEM :: C&l SHEET 2 OF 8
* Type/Method | Extent Format Adgency °
ﬁ‘l)' Cgm;c;:\iz:t/ Characteristics Checked Cate of of cﬁe::i::::fs Ac;ierra‘gce of gency Remarks
’ P gory Check Check Records P w \'
CPU, Mornitor, Physical Inspection Contract
Keyboard, Mouse, o L
. . Identification Labels, Tech. specifications,
CD Drives, Printers, e As per BHEL
OS, System Specification Product reference Quality
1.5 y Physical Damages MA Visual 100% Catalogue, . 3/22 1
Software, . documents. Inspection
) ! Accessories Approved GA /
Engineering software . ) ) Report.
h Installation arrangements for Configuration
in the form of Computers & Printers drawing, BOQ
Licensed CD. P 9 ’
LEGEND: * CR - Critical characteristics s P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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PEM :: C&l SHEET 3 OF 8
* Type/Method | Extent Format Adgency °
S‘I)' sz;zzﬁ:t/ Characteristics Checked Cate of of cﬁe::i::::fs Ac:‘:l(:.)?:ra‘gce of gency Remarks
’ P gory Check Check Records P | w ‘ \'
2.0 Ass embly
Functional Test for Correct
HMI/OWS devices Approved Operation of BHEL
21 such as Monitors, Operation MA Functional 100% Cpnflguratlon interconnected Quallty' 21 1
Keyboards, Mouse, Diagram & BOQ Devices of HMI Inspection
Printers etc. and FAT system Report.
Approved GA
Drawing, Panel BHEL
Hardware Functional Physical arrangement, Wiring Visual/ Wiring Diagram, Test Qualit
2.2 | Verification. check & labeling, Continuity MA . 100% IR & HV as per P Yy 22 1
. Electrical Certification Inspection
Checking, IR & HV test relevant
. Report.
International
standard
Healthiness of all the Visual Aoproved pbower All equipment to g:laElh
2.3 Pp wering Up modules/equipment, associated | MA . 100% pp P be healthy on Y 21 1
) k /Electrical supply scheme Inspection
with Powering of PLC system power ON
Report.
Healthiness of PLC modules on BHEL
2.4 | Burnin test for PLC Continuous Energlsatlon, MA Vlsua[/ 100% F AT Procedure Test certification Quallty' 29 y
modules Temperature maintenance Electrical as per FAT Inspection
Report.
LEGEND: * CR - Critical characteristics s P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor

Page 394 of 502




QUALITY PLAN NO.: PE-QP-999-145-1036__
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PEM :: C&l SHEET 4 OF 8
* Type/Method | Extent Format Adgency °
S‘I)' Cgm;zzz:t/ Characteristics Checked Cate of of cﬁe::i:r?::fs Ac:‘:l(:.)?:ra‘gce of gency Remarks
’ P gory Check Check Records P | w ‘ \'
Factory
3.0 | Acceptance Test
(FAT)
Input Output BHEL
3.4 | Functional /O configuration, /O operation | MA | Visual 100% | FAT Procedure | AS per FAT Quality | 5 4 1
Verification Eletrical Inspection
Report.
Processor Processor configuration, (B)I::Iazll&
3.2 | Verification Powering up, standby operation | MA Visual 100% FAT Procedure | AS per FAT Ins ec):/tion 21 1
('as applicable) and Loading P
Report.
Power Supply Module gtllaElll_t
3.3 | Verification Redundancy Operation MA Electrical 100% FAT Procedure | AS per FAT Inspe(}:/tion 21 1
Report.
Communication Redunda_ncy.operatlon of BHEL
System Communication System, . Quality
34 e Measurement of Response MA Electrical 100% FAT Procedure | AS per FAT . 21 1
Verification . L . . Inspection
Time, Communication with third R
eport.
party system
Diagnostic BHEL
35 Verification Self Diagnostic features of PLC MA Visual 100% FAT Procedure | AS per FAT Quallty' 21 1
system Inspection
Report.
Operation of PLC driven BHEL
Control Panel/Desk annunciation system, Mosaic, Qualit
3.6 | Verification Push buttons & selector MA Visual 100% FAT Procedure | AS per FAT Ins eé/tion 21 1
switches, Indicating lamps P
Report.
(i) Control Logics (ii) BHEL
Soft.v_vare. Engineering Features (iii) HMI . o Quality
3.7 | Verification MA Visual 100% FAT Procedure | AS per FAT . 21 1
Features Inspection
Report.
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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FACTORY ACCEPTANCE TEST (FAT) PROCEDURE

This document covers procedure to conduct/witness PLC system functional tests in
order to demonstrate conformity to purc hase specifications and related engineering
documents. The test shall be conducted at the system suppliers works. The system
supplier shall conduct all functional te sts before commencing F AT and test results
shall be made available dur ing FAT. Vendor mus tfu rnish following r elevant
drawings, duly approved by BHEL Engineering, for reference during FAT.

a) Technical Specification of PLC.

b) PLC System Configuration

c) General Assembly Drawings.

d) Panel Wiring Diagrams.

e) Bill of Quantity for PLC System.

f) Logic Diagram.

g) HMI Schematics.

h) Input / Output List.
Further the vendor shall furnish applic able produc t specification, datasheets,
catalogues, test-certificates, and internal inspection records to enable F AT. Vendor

shall also submit, to the inspecting agency, his standard test procedure, for clauses
given below; where vendor’s standard practice has been referred.

APPLICABLE TEST PROCEDURE:

1. Input/Output Functional Verification.
Check for correctness of addressing of racks, slots and I/O modules as
per applicable PLC co nfiguration diagram. Appropriate signal generators
shall be used to simulate Input s and out puts to check operation and
SCAN time. Check online replacement of  cards, p rocessors, power
supply etc.

2. Processor Verification
PLC Configuration drawing to be referred for ascertaining

i) Redundanc y
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ii) Type (Hot or Cold)

Both the processors are to be ¢ hecked for healt hiness in case of
redundant configuration as per vendor’s standard practice. In case of hot
redundancy, switchover of control fr om primary processor to standby
processor shall be demonstrated fo  r uninterrupted control and dat a
processing as per vendor'ss  tandard practice. Switchover shall be
witnessed, by manual power off or resetting the Primary CPU or
simulating failure of primary processor. Checking should be by witnessing
the lighting up of Proc  essor’s LEDs as per manufacturer’s product
standard.

Vendor shall demons trate, as pe r Vendor’s standard practice, adequate
Loading (Spare Capacity) of Processors, as mentioned in contract specs.
This shall be done, by simulating wors t load operation of fully integrated
PLC system.

3. Power Supply Module Verification

Check if PSMis inr edundant mode as per specific ation. Check the
healthiness of power supply fr om both the modules "lamp
indication/measurement. Simulate fa ilure of one PSM and verify that
standby PSM has taken over without any interruption.

4, Communication System Verification

Communication system has to be in line wit h approved PLC
Configuration Diagram. Verify that both the communication buses are
intact and connected. Communication between PLC processors, 1/O rack,
OWS etc. is to be checked through simulation of input data. Simulate the
bus failur e by dis  connection of working bus. Check that the
communication continues without interruption or loss of data.

Following response t imes are to be demonstrated as perv endor’s
standard practice for conformance to contract specifications:

Screen update time

I/O scan time

SOE resolution time

Data transfer time with third  party system using Communication
Protocol as per Contract specif ication and as per quantum of data
as per approved signal exchange list.

OO~

5. Diagnostic Verification

Product Catalogue/Literature shall be referred for checking of all
diagnostic features. Hardware failure to be simulated by removing an I/O
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6. Control Panel /Desk Verification

i)

i)

ii)

PLC driven annunc iation system should be checked by alar m
signal simulation.

Push Button and sele ctor switch operation should be checked by
verification of corresponding change of status of Data Base point.

Indicating lamp / MIMIC should be checked by corresponding Data
Base point simulation.

7. Software Verification

).

ii).

8. Burn

Control Logics:— Software switches, lamps and Analog sources shall
be used for simulation of field conditions .Control logics shall be
checked for its correct functionality as per approved logic schemes

Engineering features:-

a) Online changing of parameters, set points.

b) Online modification in Control Logic Diagrams.

c) Online configuration of Graphics, Trends, Logs, HSR.

HMI features:-

Check for configuration & ope ration of Graphics, Trends, Logs,
HSR and Alarms, in the for m of Displays and Printouts, by
simulation of Inputs as per approved documents.

in Elevated Temperature test

Electronic equipment s shall be subjected to Burnin elevated temperature
test as per the procedure detailed below:

a) (i) PLC modules are kept at 50 Deg c under continuous energized
condition for 48 hours.
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ii) 48 hour s test period shall be divid ed into 4 equal time segment of
12 hours duration eac h. For every 12 hours duration s egment, after
lapse of first 11 hours 110% of nominal voltage shall be applied to the
panel under test for a period of 30 minutes followed by application of
90% of nominal voltage for the next 30 minutes.

b) Assembled Panels with complete wiring shall be kept under continuous

energized condition for 120 hours at ambient temperature. Tem perature rise in
panels should be below 10 Deg C above ambient.
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VOLUME: V-A
SECTION-III

TECHNICAL SPECIFICATION
FOR
ELECTRIC MOTOR ACTUATORS

1.00.00 SCOPE

1.01.00 This Section covers the general requi rements of Electric Motor Actuators for
valves/dampers.

1.02.00 All electric motor actuators shall be furnished in accordance with this general
specification and the accompanying driven equipment specification. A Il the
electrical actuators shall be INTEGRAL type only.

2.00.00 STANDARDS

2.01.00 All electrical equipment shall conform to the latest applicable 1S, ANSI and
NEMA Standards, ex cept when stated otherwise herein or in driven
equipment specification.

2.02.00 Major standards, which shall be followed, are listed below. Other applicable
Indian Standards for any component part ev en if not covered in  the listed
standards shall also be followed

i) IS -9334
ii) 1S-325
3.00.00 SERVICE CONDITIONS
3.01.00 The actuator shall be suitable for operation in ho t, humid and tropical

atmosphere, highly polluted at places with coal dust and/or fly ash.

3.02.00 Unless otherwise noted, electric al equipment/system design shall be based
on the service conditions and auxiliary power supply givenin the general
specification.

3.03.00 For actuator motor installed outdoor and exposed to direct sun rays, the effect
of solar heat shall be considered in t he determination of the design ambient
temperature.

4.00.00 RATING

4.01.00 For isolating service, the actuator shall be rated for three successive

open-close operation of the valve/damper or 15 minutes, whichever is longer.

4.02.00 For regulating service, the actuator shall be suitably time-rated for the duty
cycle involved with necessary number of starts per hour, but in no case less
than 150 starts per hour.

DEVELOPMENT CONSULTANTS V.V-A/S-I: 1

(e-PCT/TS/K/02/2014-15/V-A/SEC-XIII)
Page 401 of 502



Telangana State Power Generation Corporation Ltd EPC Bid Document
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15

5.00.00 PERFORMANCE
The actuator shall meet the following performance requirements:

5.01.00 Open and close the valve completely and make leak-tight valve closu re
without jamming.

5.02.00 Attain full speed operation before valve load is encountered and imparts an
unseating blow to start the valve in motion (hammer blow effect).

5.03.00 Operate the valve st em at standard stem speed and shall function against
design differential pressure across the valve seat.

5.04.00 The motor reduction g earing shall be sufficient to lock the shaft when the
motor is de-energised and prevent drift from torque switch spring pressure.

5.05.00 The entire mechanism shall  withstand shock resulting from closing with
improper setting of limit sw itches or from lodging of foreign matter under the
valve seat.

6.00.00 SPECIFIC REQUIREMENT

6.01.00 Construction

6.01.01 The actuator shall essentially comprise the drive motor, torque/ limit switches,
gear train, clutch, hand wheel, position indicator/ transmitter, in-built

thermostat for over load protection, space heater and internal wiring.

6.01.02 The actuator enclosure shall be totally enclosed, dust tight, weather-proof
suitable for outdoor use without necessity of any canopy. Degree of protection
of enclosure for motor actuator shall be IP-65.

6.01.03 All electrical equipment, accessories and wiring shall be provided with tropical
finish to prevent fungus growth.

6.01.04 The actuator shall be  designed for mounting in any position without any
lubricant leakage or operating difficulty.

6.02.00 Motor
6.02.01 The drive motor shall be three phase, squirrel cage, induction machine with
minimum class B insulation and IPW-55 enclosure, designed for high torque

and reversing service. Canopy shall be provided for outdoor service.

6.02.02 The motor shall be designed for full voltage direct on-line start, with starting
current limited to 6 times full-load current.

6.02.03 The motor shall be capable of starting at 85 percent of rated voltage and
running at 80 percent of rated v oltage at rated torque and 85 percent rated
voltage at 33 percent excess rated torque for a period of 5 minutes each.

6.02.04 Motor leads shall be terminated in the limit switch compartment.

6.02.05 Motor actua tors for valves/dampers shall be with inte  gral starter with
3phase/3wire, 415V AC and operable from remote.
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6.02.06 Earthing terminals shall be provided on either side of the motor.
6.03.00 Limit Switches

Each actuator shall be provided with following limit switches: -

6.03.01 2 torque limit  switches, one for eac h direction of travel, self-locking,
adjustable torque type.

6.03.02 4 end-of-travel limit switches, two for each direction of travel.

6.03.03 2 position limit switches, one for each direction of travel, each adjustable at
any position from fully open to fully closed positions of the valve/damper.

6.03.04 Each limit swit ch shall have 2 NO + 2 NC potential free contacts. Contact
rating shall be 5A at 240V A.C. or 0.5A at 220V D.C.

6.04.00 Hand Wheel
Each actuator shall be provided with a hand wheel for emergency manual
operation. The hand wheel shall declutc h automatically when the moto r is
energized.

6.05.00 Position Indicator/Transmitter
The actuator shall have:

6.05.01 One (1) built-in local position indicator for 0-100% travel.

6.05.02 One (1) position transmitter, 4-20 mA current signal as position feedback, for
remote indicator.

6.06.00 Space Heater

A space heater shall be included in the limit switch compartment suitable for
240V, 1 phase, 50 Hz supply.

6.07.00 Wiring

All electrical devices shall be wired up to and terminated in a terminal box. All
wiring shall be done with 1100 V grade fire resistance PVC insulated stranded
copper conductor of not less than 2.5 Sq.mm cross section. All wiring shall be
identified at both ends with ferrules. A |l the electrical actuators shall have
uniform wiring.

6.08.00 Terminal Box
The terminal box shall be weather proof, with removable front cover and cable

glands for cable connection. The terminal shall be suitable for connection of
2.5 Sq.mm copper conductor.

7.00.00 ACCESSORIES
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As required for the driv en equipment, t he actuator shall be furnish ed with
starting equipment mounted on the actuator. This shall include:

7.01.00 One (1) triple pole MCCB

7.02.00 One (1) reversing starter with mechan ically interlocked contactors, 3 thermal
overload relays, 2 NO + 2 NC auxiliary contacts for each contactor.

7.03.00 One (1) remote-local selector switch.

7.04.00 CLOSE-STOP-OPEN oil tight push buttons with indication lights.
7.05.00 415/240 V control transformer with primary & secondary fuses.
8.00.00 TEST

The actuator and all components there of shall be subjectto testsa s per
relevant Standards. In addition, if any special test is called for in e quipment
specification, the same shall be performed.

9.00.00 DRAWINGS, DATA & MANUALS

9.01.00 Drawings, Data & Manuals shall be submitted in triplicate with the bid and in
quantities and procedu res as specified in General Conditions of Contract
and/or elsewhere in the specification for approval and subsequent distribution
after the issue of 'Letter of Intent'.

9.02.00 To be submitted with Bid

Data sheet for each type of actuator sha Il be furnished along with internal
wiring diagram, suggested control schematic and torque limit switch contact
development and manufacturer's catalogues. Drawings, Data & Manuals shall
be submitted in triplicate with the  bid and in quantities and proce dures as
specified in General Conditions of Contract and/or elsewhere in the
specification for approval and subsequent distribution after the issue of 'Letter
of Intent'.

9.03.00 To be submitted for Owner / Purchaser’s Approval and Distribution

All relevant drawings and data pertaining to the equipment like GTP, GA
drawing, foundation pla n, BO M, contro | & schema tics, QAP, etc. shall be
submitted by the Bidder for approval of Owner/Owner’s consultant. Also refer
clause no. 1.19.02(u) of Section-I of Volume — V-A: Technical Specifications
for Electrical Equipment & Accessories.
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ANNEXURE-A

DESIGN DATA

1.0  AUXILIARY POWER SUPPLY

S upply Description Consumer
L.V. Supply (i) 415V, 39, 3W, 50 Hz Motors above 0.2kW
Effectively earthed u pto less than 175kW.

Fault level 50 kA symm.

for 1 sec.

(i) 240V AC/415V AC Motors upto 0.2kW.
240V, 19, 2W, 50 Hz Lighting, Space heat-
effectively earthed ing , A.C supply for Contr-

o] | & protective devices.
D.C. Supply 220V, 2W, unearthed D.C. alarm, control
& protective devices
Fault level 25* kA.
for 1 sec.
* Indicative only, the actual value will be decided by the Bidder, after substantiating the
same by calculation.
2.0 RANGE OF VARIATION
A.C. Supply :
\Y, oltage : +10%
Frequency : +3% to -5%.
Combined Volt + frequency : 10% (absolute sum)

During starting of large motor, the voltage may drop to 80% of the rated voltage for a
period of 60 seconds. All electrical equipment while running shall successfully ride
over such period without affecting system performance.

D.C. Supply :

Voltage : 187 to 242
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