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10. Test Pressure
11. Scale

12. Graduation
13.

Process Connection

14. Tapping
15. Accuracy
16. Reproducibility

17. Accessories

200% of maximum operating pressure
250 mm nominal length

Direct reading

Flanged (RF) to line size as per ANSI
standards (150#)

D & D/2

+/- 2% of full scale reading

Within 0.5% of instantaneous reading

SS Tag Plate, orifice plate

TEMPERATURE ELEMENTS & ACCESSORIES

Platinum (Duplex), Ungrounded
100 ohm at 0 °C

Wound on ceramic (anti-inductive)
3 Wire

5.00.00
5.01.00 RESISTANCE TEMPERATURE DETECTOR
1. Type
5 Platinum (Duplex),
" Ungrounded
3. Base
4. Wiring

5. Protecting Tube

a) O0O.D.
b)  Material
c) Filling

6. Response time

7. Calibration
8. Accuracy
9. Head

a)
Type

6 mm

SS-316, Seamless

Magnesium oxide (Purity above 99.4%).
a) 15 sec. (bare).
b) 30 sec. (with thermowell)

DIN 43760

+ 0.5%

IP-65 universal screwed type

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)

Dwg. No. PE-TS-411-145-1881A

V VI/S-VII/SS-A: 24

Page no. 58 of 118

Page 599 of 663



THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-417-155A-A001

Telangana State Power Generation Corporation Ltd.

1x800 MW Kothagudem TPS

EPC Bid Document
e-PCT/TS/K/02/2014-15

b) .
Material

c) Terminal

blocks
d) Cable
connection
e) Others

10. Accessories

Thermowell

connection

12. Nameplate

Stainless Steel

Nickel plated Brass-screw type / silver

plated

¥%" NPT gland and grommet

Terminal head cover with SS chain and

suitable gasket.

Head of TE to be provided with sufficient

space and arrangement to mount head

mounted temperature transmitter (as

applicable).

a)

b)

d)

Adjustable nipple-union-nipple
[1/2” Sch 80 X %" NPT] with

thermowell connection

Compression fittings/unions

Flanges etc. (for flanged

connections only)

Thermowell  (As  specified

below)

15" NPT (M) or 150 RF Flanged

Tag

number, service engraved in

stainless steel tag plate

DEVELOPMENT CONSULTANTS
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Note: The specifications for RTDs of winding/ bearing of motor/pump,
can be as per their manufacturer standards. The manufacturer
shall submit the adequate supporting documents for establishing
their standard practice. However, the type of RTD shall be Pt-

100.
5.02.00 THERMOCOUPLES
1. Type _ a) 16 SWG wire of Chromel
' Alumel) (Type-K)
b)  Duplex

c) Ungrounded
2. Protecting Tube

a) O.D. © 6 mm

b) Material . SS-316, Seamless

c) Filling . Magnesium oxide (Purity above 99.4%).
3. Response time : a) <20 seconds for measurement

b) <10 seconds for control

4. + 1.1° C up to 300 ° C & 0.4% of
Accuracy . measured temperature range above 300
°C
5. Head

IP-65 universal screwed type

a) Type
) Stainless Steel
b)  Material
) Terminal Nickel plated Brass-screw type / silver
c :
blocks plated
) Cable ~ %" NPT gland and grommet
connection '
6. Terminal head cover with SS chain and
e) Others : _
suitable gasket.
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-A: 26
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Accessories

8. Thermowell connection

Nameplate
5.03.00 TEMPERATURE GAUGE
1. Type
) Sensing Element
" Material
3 Bulb and Capillary

Material

4. Capillary Tubing

5. Movement Materials

6. Case Material

Head of TE to be provided with sufficient
space and arrangement to mount head
mounted temperature transmitter (as
applicable).
a) Adjustable nipple-union-nipple
[1/2” Sch 80 X %" NPT] with
thermowell connection

b)  Compression fittings/unions

c) Flanges etc. (for flanged
connections only)
d) Thermowell (As specified
below)
%" NPT (M) or 150 RF Flanged
Tag number, service engraved in

stainless steel tag plate

Expansion type (Liquid filled system)

Bourdon — SS-316

SS-316

Inner sheath - solid drawn Material
copper tube

Outer sheath - PVC tube

Stainless Steel / Direct Bourdon tip
connection to pointer spindle

Stainless Steel stove enameled, black

finish, threaded bezel ring, clear glass

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS A.DOC)
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10.

11.

12.
13.
14.
15.

16.

17.

18.

19.

20.

Dial size
Scale
Over range protection

Capillary Glanding

Instrument Connection

Process Connection
Extension Neck Length

Compensation

Performance

Capillary length
Other features
Nameplate

Accessories

5.04.00 THERMOWELL

1.
2.

Material

Manufacture

cover conforming to IP 65.
150 mm
Black lettering on white background in
270 Deg.C arc
125 percent of FSD
1/2” NPT(M) x compression fitting (SS)
to suit capillary
Bottom connection for local mounting,
back connection for panel mounting
15" NPT (M) or 150 RF Flanged
50 mm
a) Capillary compensation
b) Case compensation

Accuracy : + /- 1.0 percent of

a)
full scale Deflection

b) Repeatability : Less than 0.5
percent of full range

o Response time: 15 seconds

(max.).
3.0 meters (local) / 15.0 metres (local
panel)
Shatter proof glass
Tag number, service engraved in
stainless steel tag plate
SS316 Thermowell

SS-316

Drilled from bar stock, Hex Head,
Tapered design (As per ASME PTC
19.3)

DEVELOPMENT CONSULTANTS
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Process connection

Certification

Bore concentricity

Surface treatment

Element connection

3
4
5
6. Identification mark
7
8
9

Head

10. Length of the hex head

11. Accessories

M33x2

Not applicable

+5% of wall thickness

Tag number punched on head

Polish after machining

%" NPT (M) or 150 RF Flanged

Hex

31.75 mm (min.)

SS Plug and chain for test thermo wells
SS Nameplate, Flange with companion
flange & all required accessories for

flanged connections.

Note: Wake frequency calculations shall be furnished for all thermowells for

approval.

Thermowells shall be designed such that the resonant frequency is above
the exciting frequencies generated by vortex shedding in the process

fluid.

5.05.00

1. Measuring medium

2. Type

3. Insulation

4. Wire gauge

5. Protective sheath
6. Protective sheath

diameter

7. Characteristics

8. Accessories

METAL TEMPERATURE THERMOCOUPLE

Metal temperature

Chromel Alumel (Type-K)

Duplex, Ungrounded

Mineral Insulation Magnesium Oxide
16 AWG

SS

8 mm O.D.

Special limits of error as in ANSI
thermocouple MC 96.01
%" BSP SS sliding end connector, weld

pad, clamps of heat resistant steel

DEVELOPMENT CONSULTANTS
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9.06.00

10.00.00

© N o g M NP

a k~ w0 bnhPE

Type
Mounting
Accuracy
Scale

End connection

DENSITY/ CONCENTRATION METER

Wetted Part
Enclosure

Power Supply

Output signal
Accuracy

Indication

Temp. Compensation

Accessories

SOLENOID VALVES

Operating Principle
Coil voltage rating
Ways

Port size

Body

Trim

Duty
Sealing

Ambient Temperature

Hydrometer Type

On line

+/- 2% of range

Black letter on white scale
PVC flange

Stainless Steel

Stainless Steel (IP-65)

24V DC

4-20 mA DC (isolated) into 600 ohms
+0.001 g/cc

LCD display

Integral

Mounting hardware, integral amplifier
(if required), cable glands, tag plate

etc.

Electromagnetic (noiseless)
240V AC /24 V DC (as required)
2/3/4 way

1/4" NPT all ports

SS bar stock

SS-316

Suitable for continuous energization
Airtight and leak proof
0-50°C

DEVELOPMENT CONSULTANTS
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9.

10.
11.
12.

13.
14.
15.

Fluid Temperature
Coil Enclosure
Insulation

Colil Casing

Mounting
Cable Connection

Accessories

0-150 © C (approx.)

Stainless Steel

Class-H

IP-65 (Explosion proof for NEC Class-
1, Division-1 area)

On pipe or on panel

%" NPT

Cable glands, SS Tag plate

Note : Solenoid valves shall be kept in pneumatic junction boxes only. Air
distribution for SOV's shall be through SS manifold with SS isolation valves and
auto drain traps and SS tubing from SOV to valves shall not be more than 6
meters.

TEMPERATURE TRANSMITTER (TT)

Following specifications are applicable for Dual input/ Single input temperature
transmitter.
Temperature transmitter shall be 2-wire (loop powered) directly powered from 4-20mA

input cards of DDCMIS. TT shall be fully compatible with thermocouples and RTDs being

DEVELOPMENT CONSULTANTS
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TEMPERATURE TRANSMITTER (TT)
Following specifications are applicable for Dual input/ Single input temperature transmitter.
Temperature transmitter shall be 2-wire (loop powered) directly powered from 4-20mA input cards of DDCMIS. TT shall be fully compatible with thermocouples and RTDs being 
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performed in the temperature transmitter itself.

S No.

Notes:

Features

Output

Input

Isolation
EMC compatibility
Power supply

Housing

Electrical
connection

Diagnostics &
display

Operating Ambient
temperature
Mounting

Accessories

Composite
Accuracy

Essential/Minimum Requirements

2-wire (power supply from input card of control system)
with 4-20mA output with superimposed HART protocol
signal

Same transmitter shall be capable to handle Pt-100 RTD,
Thermocouples -K, R & ,S types ( Selectable through
HART terminal/calibrator)

Min 500 VAC
As per EN 61326
24\ C +/- 10%

Weather proof as per IP-67, metallic housing with durable
corrosion resistant coating

Plug and Socket connector except hazardous area

Self-Indicating feature and digital display on transmitter

85 deg C without display.
70 deg C with display.
2 inch pipe mounting with Canopy.

As required by service and operating condition.

(Refer note 2)

RTD =<0.25% of 0-250 deg C span
T/C-K type =<0.2% of 0-600 deg C span

CJC accuracy (for thermocouples) shall be =<1 deg C

1. In case of failure (open or burn-out) of RTD/thermocouple, transmitter shall provide
low temperature output.

2. Dual input temperature transmitter shall have bump less changeover facility to
second sensor in case first sensor fails. This changeover is to be alarmed in
control system.

3. Composite accuracy is to be calculated as summation of all applicable accuracies
of temperature transmitter for converting sensor input to output (e.g., A/D
accuracy, basic accuracy, digital accuracy, etc.) and temperature effect on these
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CONTROL & INSTRUMENTATION VOLUME
Hﬂ[l SECTION
' 5x800 MW YADADRI TPS, NALGONDA
REV. NO. 00 ‘ DATE :03.04.2018
SHEET OF

accuracies at ambient temperature of 50 deg C, based on the figure/ formula
given in the standard product catalogue for span as specified above for
various types of temperature elements specified. All such accuracy/
temperature effect figures in catalogue shall be first converted to deg C, and
then percentage of this converted accuracy in specified span shall be
calculated to compare with the specified composite accuracy figures. All
temperature transmitters shall be interchangeable (i.e. can be used for either
RTD or thermocouple) and composite accuracy shall be met for each type of
input as specified above.

4. Above mentioned parameters/features of offered models shall be strictly as
defined in standard published catalogue of the manufacturer only.

5. Dual input temperature transmitters can also be accepted in place of single
input TT.
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6.00.00 ANALYZERS
All Analyzers shall be of microprocessor based design. The general technical
specification of the analyzers is provided in this section. Bidder in his offer
shall indicate the sample flow requirement of each analyzer and the total
quantity of cooling water required for the system.
6.01.00 CONDUCTIVITY ANALYZER
A. Sensor
1. Type of Cell Flow thru’
2. Conductivity Range As per process
3. Cell Constant 0.01/0.1/1.0 depeding upon range
4. Temp. Compensation Manual and Automatic (Integral) O-
100°C
5. Process Connection Screwed
6. Wetted Parts Electrodes-SS 316L/ Insulators KYNAR/
Viton
7. Pressure Rating 10 kg/cm?
8. Accessories Vessel (SS 316) with %" NPT
connection
9. Cable Upto transmitter in flexible conduct
B. Transmitter
1. Type Microprocessor based, Single stream
2. Mounting 2” pipe
3. Protection Class IP-65 or better
4. Output 4-20 mA DC (isolated)
5. Display Digital Display in Engineering Unit,
Alarm Status.
6. Zero/Span Adjustment Front Panel Membrane type Keyboard

Page 609 of 663



Telangana State Power Generation Corporation Ltd.

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-417-155A-A001

1x800 MW Kothagudem TPS

EPC Bid Document
e-PCT/TS/K/02/2014-15

6.02.00

7. Temp. Compensation

8. Diagnostic

9. Alarm

10.  Enclosure

11.  Cable Termination
12.  Accuracy

13. Response time

14.  Stability

15.  Accessories

For cationconductivityanalysebidderto follow conductivityanalyseispecification

andprovide cationcolumnadditionally.
pH ANANYER

A. Sensor

1. Type of Cell

2. Range

3. Type of measurement
4. Temp. Compensation
5. Process Connection

Automatic

Self diagnostic for electronics, electrode
etc

Dual set point, hysterisis and time delay
adjustable

Die cast aluminum, epoxy coated
Internal (cable entry through conduit)
+ 1.0 % of measured range

Less than 5 sec

+ 1.0 % of output range / month non-
cumulative

a.2” pipe mounting bracket, Sensor
cable with flexible conduit ( as required),
2" NPT Cable Gland, SS Tag plate, For
cation conductivity- Dual lon-Exchange
column, resin, etc. (minimum 12 months’
requirements).

b.Retractable type conductivity sensor
along with flow chamber and other
accessories shall be provided for
vacuum application. Transmitter (local)
along with 4-20 Ma output to SWAS
room & DDCMIS shall also be provided.

Flow thru’
0-14 pH
Combination electrode

Manual
100°C

and Automatic (Integral) O-

Screwed
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6.

10.

1.

10.

1.

12.

13.

14.

15.

Measuring Electrode

Pressure Rating

Accessories

Cable
Preamplifier
Liquid Junction
Transmitter
Type

Mounting
Protection Class
Output

Display

Accuracy
Response time
Stability

Repeatability

Temp. Compensation

Diagnostic

Alarm

Enclosure

Cable Termination

Accessories

Glass, high  independence, thin
electrode in one housing

10 kg/cm?

Vessel (SS 316) with %" NPT
connection

Upto transmitter in flexible conduct
Integral or separate

Ceramic / Kyner or equivalent

Microprocessor based, Single stream
2” pipe

IP-65 or better

4-20 mA DC (isolated)

Digital Display in Engineering Unit,
Alarm Status.

1 0.2% of FSD or better

Less than 5 sec

+ 0.001 pH /week

*+ 1% or better

Automatic (Pt-100 sensor)

Self  diagnostic  for  “Calibration
requried”/ “Calibration O.K.”, electrode

checking etc.

Dual set point, hysterisis and time delay
adjustable

Die cast aluminum, epoxy coated
Internal (cable entry through conduit)

2” pipe mounting bracket, Sensor cable
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6.03.00 SILICA ANALYZER
1. Type
2. No. of Streams

3. Output

4. Readout

5. Accuracy

6. Reproducibility

7. Calibration

8. Cycle time

9. Operating temperature

10. Temperature
Compensation

11.  Mounting

12.  Life of light source

13.  Alarm Facility

14.  Enclosure Protection

15.  Accessories

6.04.00 SODIUM ANALYZER ASSEMBLY
1. Type of Cell
2. Flow Chamber

with flexible conduit ( as required), %"
NPT Cable Gland, SS Tag plate, ,
Ultrasonic Electrode Cleaner, Buffer
solution tablets

Colorimetric monitor, gravity / pumped
feed Microprocessor based

Multi-stream with atleast one stream as
spare

4-20 mA DC (isolated) into 600 ohms
Digital Indicating meter for direct readout
+ 1% of F.S.D or better

* 2% of F.S.D. or better

Manual & automatic

Less than 10 min or better

0-50°C

(Pt-100 Sensor)

2’ pipe
10,000 hours (approx.)

2 HI & 2 LO independently adj. over
span.

IP-65
Reagent cabinet , Sample strainer,
Reagent Reservoir etc., Phenolic name

plate, Reagents & consumables, Special
cables.

Flow Through ion-selection electrode

Plexi Glass Body or equivalent
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10.

1.

12.

13.

6.05.00

10.

Measuring Electrode
Output

Temp. Compensation
Read Out

Accuracy

Response Time
Mounting

Calibration

Alarm Facility

Enclosure Protection

Accessories

HYDRAZINE ANALYZER

Readout
Accuracy
Reproducibility
Drift

Temp. Compensation
Response Time
Mounting

Alarm Facility

Sodium Selective Glass Electrode
4-20 mA DC (isolated) into 600 ohms
Automatic upto 45 deg.C

Digital Indicating meter

< 5% of reading

2 minutes or better

Flush Panel

Automatic

2 HI and 2 LO independently adj. over
span.

IP-65 or better

Phenolic tag plate, Sample filter,
Pressure regulator & flow meter,
Automatic calibration kit, Reagents and

consumables, Special cables, 2" NPT
cable gland.

Electrochemical

4-20 mA DC linear

Digital Indicating Meter, linear read-out
+ 2% of FSD or better

2% of FSD or better

ppb/month or better

1 minutes orbetter
Flush Panel

2 HI and 2 LO independently adj. over
span
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6.08,00

6.07.00

12.

13.

DISSOLVED OXYGEN ANALYZER

10.

1.

12.

13.

Preferred Feature

Enclosure Pr

Accessories

Type
Range

Type of Cell

Accuracy

Sensor Response Time
Mounting

Alarm Facility

Preferred Feature

Accessories

2 Hi and LO alarm LED visible from front
, Power supply on/failure LED

IP-65/ NEMA 4 or better

Conditioning  kit, Phenolic
te, Special cable upto
transmitter flexible conduit Chemical

reagents for 12 m , . Y2 NPT Cable
Glands

Electro-chemical, Microprocessor based.
As per process.

Flow through sampling type (continuous)
IP-65 or better

4-20 mA DC isolated to a load of 600
Ohms (minimum)

Automatic up to 45°C
Digital Indicating meter

Better than = 2% of full scale for

LED, In-built

transmitter with flexible conduit, 2™ \NPT
Cable Glands

Electro-chemi essor based.
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6.08.00

10.

1.

12.

13.

14.

15.

16.

17.

Type of cell
Enclosure

Output

TemphnCompensation

Readout
Accuracy
Reproducibility
Detection limit
Analysis time
Cycle time
Calibration
Mounting
Alarm

Control accessories

Accessories

DITY ANALYZER
Type
Range
Body

Enclosure

Chloride ion selective electrode
IP-65 or better

4-20 mA DC isolated to a load of 600
Ohms (minimum)

Automatic with Pt 100
45°C

Digital Indicating meter
Better than + 2%

<3%

0.5 mg/ L or better

Sample level detector, agent level
detector, Calibration soldtjon level
detector, Automatic sample, rinse and
drain valve, Pump for calibration sslution,
Pump for reagent solution.

Reagent solution tank, Calibration
solution tank

Nephelometric ( Light reflection principle)
001-100 NTU
Corrosion res t polystyrene

IP-65 or better
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4-20 mA DC isolated to a load of 600
Ohms (minimum)

6. Readout LCD Display
7. Accuracy Better than + 2% of full scale

8. Repeatability

9. Accessories

Cable Glands, 2” pipe mounting bra
Calibration kit & standard solution etc.

6.09.00 IRON ANALYZER

Colorimetric

2. 0-100 ppb, 0-2 ppm

3. Material Kynar (Probe), Hastelloy C ( Reflector)

4. Enclosure IP-65 or better

5. Output -20 mA DC isolated to a load of 600
6. Readout

7. Operating Temperature

8. Accessories : Asrequired.
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1.00.00
1.01.00

1.01.01

1.02.00

1.02.01

1.02.02

1.02.03

1.02.04

1.03.00

1.03.01

1.03.02

1.03.03

GENERAL REQUIREMENT
ENCLOSURES FOR INSTRUMENTS AND OTHER EQUIPMENT

All panels, cabinets, distribution boxes, junction boxes, terminal boxes and all
other field mounted equipment / enclosures shall have suitable environmental
protection as detailed in Section-I of this volume of the specification.

SURFACE PREPARATION & PAINTING

All sheet metal panel/ desk exterior steel surfaces shall be sand blasted,
ground smooth and painted as specified below.

Suitable filler shall be applied to all pits, blemishes and voids in the surface.
The filler shall be sanded so that surfaces are level and flat; corners are
smooth and even. Exposed raw metal edges shall be ground burr-free. The
entire surface shall be blast clean to remove rust and scale and all other
residue due to the fabrication operation. Qil, grease and salts etc. shall be
removed from the panels by one or more solvent cleaning methods prior to
blasting.

Two spray coats of inhibitive epoxy primer surfacer shall be applied to all
exterior and interior surfaces, each coat of primer surfacer shall be of dry film
thickness of 1.5 mil. A minimum of two spray coats of final finish color
(Catalyzed epoxy or polyurethane) shall be applied to all surface of dry film
thickness 2.0 Mil. The finish colors for exterior and interior surfaces shall
conform to the following shades:

° Exterior — Opaline green shade 275 of IS: 5 or equivalent
international code..

. Interior - Brilliant White.

Paint films, which show sags, cheeks, blisters, teardrops, fat edges or other
painting imperfections, shall not be acceptable.

WIRING

All spare contacts of relays, switches and push buttons shall be wired up to
the terminal blocks. All intercommunications between sections of
panels/desks shall be furnished.

Each wire shall be identified at both ends with wire designation as per
approved wiring diagram. Heat shrinkable type ferrules with indelible
computerized ink print shall be used with cross- identification.

All wire termination shall be made with insulated sleeve and crimping type
lugs. Wire shall not be spliced or tapped between terminals. Open-ended
terminal lugs will not be accepted. Wires shall not be looped around the
terminal screws or studs.

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 1
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1.03.04 Internal wiring should be terminated uniformly on one side of the terminal

1.03.05

1.03.06

1.03.07

1.03.08

1.03.09

1.03.10

1.03.11

1.03.12

block leaving the other side available for termination of outgoing cables.
Internal wiring shall be grouped so that all outgoing wiring to each particular
remote location is terminated on adjacent terminal blocks. Interior wiring and
jumperings shall be arranged so that external connections can be made from
internal side of terminal blocks. Common connections shall be limited to two
(2) wires per terminal.

Wiring shall be arranged to ensure free access to all instrument or devices for
maintenance. No wire shall be routed across the face or rear of any device in
a manner, which will impede the opening of covers or obstruct access to
leads, terminals or devices

Wires shall be dressed and run in trays or troughs with clamp-on type covers.
Wirings may be neatly bunched in groups by non-metallic cleats or bands.
Each group shall be adequately supported along its run to prevent sagging or
strain on termination.

Shield wires shall be terminated on separate terminal blocks. Common
connections shall be limited to two wires per terminal. Signal circuit shields
shall be grounded at the power supply end only or as recommended by
manufacturer.

All low level signal cables shall be separately bundled to from control cable
and maintained at 300 mm minimum spacing from control bundles.

Panel internal wiring shall follow distinct color-coding to segregate different
voltage levels viz. 24V DC, 48V, 110V AC, 240V AC, 220V DC etc.

Thermocouple lead wires, analyzer measuring lead wires, or any other lead
wires carrying measuring signal of the order of low milli volt or micro volt shall
be electrically and physically isolated from other AC and DC wiring. Shielded
wires used in such cases for panel internal wiring shall be continuous and
ungrounded with the shield terminated individually and separately in panel
terminal block.

Wiring to door mounted devices shall be provided with multi-strand wires of
(49 strands minimum) adequate loop lengths of hinge-wire so that multiple
door openings will not cause fatigue failure of the conductor.

Internal wiring in factory pre-wired electronic systems cabinets may be
installed according to the Contractor's standard wire size, insulation, and
method of termination on internal equipment. Insulation for all wiring,
including circuit board wiring, back panel wiring, power supply wiring and
interconnecting cables between devices shall pass the vertical flame test per
IPCEAS-1981. Identification of conductors may be done by insulation color-
coding identified on drawings or by printed wiring lists.

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 2
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1.04.00

1.04.01

1.04.02

1.04.03

1.04.04

1.04.05

1.04.06

1.04.07

1.04.08

TERMINAL BLOCKS

All terminal blocks shall be rail mounted/ post mounted type, cage clamp type
with high quality non-flammable insulating material of melamine suitable for
working temperature of 105 Deg C. The terminal blocks in field mounted
junction boxes, instrument enclosures racks etc. shall be suitable for cage
clamp connections. The terminal blocks in Control Equipment Room
termination/ marshalling cubicles shall be suitable for post mounted cage
clamp connection at the field input end. The exact type of terminal blocks to
be provided by Bidder shall be subject to Owner.

All terminal blocks shall be provided complete with all required accessories
including assembly rail, locking pin and section, end brackets, small
partitions, transparent covers, support brackets, distance sleeves, warning
level, marking etc. For RTDs ring - tong type lugs shall be used at Junction
Boxes.

The characteristics of the terminal blocks shall be as follows.

i) High contact force, independent of conductor cross-section and large
contact surface area.

i) Integrated self-loosening protection to avoid shifting of contact surface
that may allow contamination of connection point.

iii) Inspection and maintenance free (resistant to thermal aging and
vibration)

iv) Low and constant voltage drop

The insulation of the terminal blocks shall be of suitable thermoplastic
material.

The spacing between Terminal blocks channels in panels and cubicles shall
be adequate for routing the cable troughs and to allow adequate free
workspace for termination and removal of wires. The terminal blocks shall be
arranged with atleast 100 mm clearance between two sets of terminal blocks
and junction box walls.

Signals of different voltage levels shall be clearly segregated by providing
separate rows to each type of signal and by using terminal blocks of different
color for each type of signal and by providing barrier strips between them.

Terminal blocks shall be provided with white marking strips / self-adhesive
marker cards and where permitted by the safety codes and standards, shall
be without covers. Power terminals and high voltage (above 48 volts)
terminals shall have protection covers. All terminals shall be provided with
permanent terminal identification numbers on both sides.

At least 20% spare unused terminals shall be provided on each terminal block
for circuit modifications and for termination of all conductors in a multi-
conductor control cable.

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 3
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1.04.09 The bottom of the terminal block shall be at least 200 mm above the cable

gland for bottom entry type panels.

1.04.10 For extending 24 V DC supply to panels, the size of the terminals shall be
decided based on voltage drop and not based on current.

1.04.11 Other requirements of the terminal blocks are as follows:
i) The last terminal in a rail-mounted assembly shall be closed with an

end plate and end bracket.

ii) For visual and electrical separation of terminal groups, partition plates
shall be provided, which can be push fitted after forming an assembly.

iii) Design shall permit testing of incoming and outgoing signals by using
suitable test plug and socket without disconnecting the cable
connections.

iv) It shall be possible to use jumper plugs through the above test plug
socket to connect adjacent terminals. Adequate number of short circuit
jumper plugs shall be provided for the purpose.

V) Where more than one connection to a terminal block is required, two
tier terminals shall be used.

1.05.00 GROUNDING

1.05.01 Separate Protective and Electronic system ground as required shall be
provided.

1.05.02 All panels, desks, cabinets shall be provided with a continuous bare copper

ground bus (Frame ground), bolted to the panel structure at bottom on both
sides and effectively ground the entire structure. The bolts shall face inside of
panels.

1.05.03 For electronic system cabinets the electronic system ground bus (Electronic
ground) shall be similar but insulated from the cabinet and shall be separately
connected to the system ground .The same ground may be used to earth the
shield of shielded signal cables, otherwise a separate ground bus shall be
provided for connecting the signal cable shields. Cable shields shall be
grounded at the panel end only and shall never be left open .The electronic
ground between panels of a shipping section shall be firmly looped.

2.00.00 CONTROL DESKS & PANELS
2.01.00 GENERAL
2.01.01 All control desk, panels etc. shall be furnished fully wired with necessary

provision for convenience outlets, internal lighting, utility receptacles,
grounding, ventilation, space heating, anti-vibration pads, internal piping &

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 4
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2.01.02

2.01.03

2.01.04

2.01.05

2.01.06

2.01.07

2.02.00
2.02.01

2.02.02

2.02.03

2.02.04

accessories as required for completeness of the system.

The design shall conform to the EN ISO 11064 (Ergonomical design of
Control Room), Part 1, 2 and 3.

The exact dimensions, material, construction details, grounding, general
arrangement etc. shall be as per actual requirement and shall be finalized
during detail engineering and subjected to Owner’s approval.

Incoming power supply feeders shall be duplicated. Alarm shall be provided
for failure of a power supply feed.

For Control desk/ panel mounted instruments/ devices etc. which are to be
powered from UPS, all required conversion of interface equipments/
accessories to make such devices compatible with UPS supply shall be
provided. All necessary hardware like input switches/ fuse unit for each feeder
as well as switch fuse unit for each instrument/ device on the power supply
line shall be provided. From UPS redundant feeders shall be provided wih
suitably rated MCB and provision of fast auto changeover of UPS feeders.

Crating of the panels and desks shall be suitable for protection against shock,
vibration, inappropriate handling and inclement weather conditions during
transportation and warehousing. Mounted equipment shall have adequate
protection against damage during handling, transit and storage. Suitable
desiccant shall be used inside the packing case.

Nameplate

a) Nameplate shall be provided for instrument or device mounted on the
panel.

b) Nameplates for panels shall be provided both in front and rear.

CONTROL DESK

Control desk shall be free standing, floor mounting, table top type with doors
at back and shall be constructed of 3 mm thick (minimum) CRCA steel or
Aluminium extrusion. Aluminium structure shall be anodized or powder coated
paint finish. The top surface of control desk shall be 30 mm (minimum) thick
with the top 12 mm (minimum) of acrylic solid surface and the remaining 18
mm of laminated medium density fibre (MDF) board.

Monitors with retractable keyboard shall be provided on the desk. Desk shall
be arranged in arc-like shape without any sharp edges. Edges shall be
extruded PVC or rounded post-formed laminate.

Desks shall be of modular, scalable and industrially ruggedized design and
shall have connections for PA system handsets & telephone sets.

Desks shall have concealed cable trays for wire dressing. Both Horizontal &
Side Managers (2 separate horizontal cable routing wire baskets for power &
data cables) shall be provided.

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 5
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Each User station will be provided with 2 separate power distribution units (1
for Main line & 1 for UPS line). Each power distribution unit will have 6 points
of 5/13 Amp sockets, Mains MCB On/Off Switch & Indicator.

Adequate heat management provision for Exhaust of heat from within the
Console Desk Assembly shall be provided. There will be multiple fans
provided in the Main Control Desk. Each Fan will be of 230 VAC 250 CFM
Ball Bearing based. Ventilation louvers will be provided on both Front & Rear
Modesty with special Air Filters. Adequate space for CPU & Other
equipments placed with in the desk.

2.02.05 Design shall include Earthing bolts.
2.02.06 Back installed items shall be suitably concealed from front view.
2.02.07 All operator workstations for SG, TG, Auxiliaries & Off-site Plants shall be

mounted on this Control Desk. The cabling / wiring between OWS & CPUs,
power supply cables etc. shall be aesthetically routed and concealed from
view.

2.02.08 HARDWIRED DEVICES ON CONTROL DESK (DRAW OUT SECTION)

Release and Lamp Test push buttons shall be provided for a set of push
buttons (decided during detail engineering stage). Depending on the type of
control/ function, required number of push buttons/ indicating LEDs & their
color, push button stations shall be selected. The size of push button stations
shall be 24 x 48 mm or 25 x 50 mm and shall have service inscription details
at the front. Emergency push buttons (with cover) shall be mounted on top of
Control Desk.

2.03.00 BACK UP PANEL
2.03.01 Construction shall be from CRCA steel of thickness not less than 3mm.
2.03.02 Upright back-up panel shall be provided where hardwired devices shall be

mounted on a mosaic grid type console. The mosaic grid tiles shall be of 24
mm x 48 mm (or 25 mm x 50 mm) size, made of heat & flame retardant, self
extinguishing and non-hygroscopic material with flat matt finish without glare
and non reflecting type.

2.03.03 DDCMIS Back-up Panel (referred as Unit Control Panel-UCP) shall also
mount annunciation fascia (minimum 500 nos.) and the flame monitoring
cameras along with other hardwired devices as decided during detail
engineering stage by Owner. Color coding shall also subject to Owner’'s
approval.

2.03.04 Colored Mimic for different Off-site plant control systems (as enumerated
elsewhere in this specification) and hardwired annunciation system shall also

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 6
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2.04.00

2.04.01

2.04.02

2.04.03

2.04.04

2.04.05

2.04.06

2.04.07

be mounted on the back up panels.

PANELS/CABINETS

All DDCMIS system modules, power supply components and other Local
Control panels (PLC/Relay based) shall be housed in cabinets as specified
below.

The cabinet mounted equipments shall be fully assembled, installed in
mounting racks, wired and fully tested as per specification requirements and
Owner approved drawings prior to shipment to the project site.

The Bidder shall ensure that the cabinets are complete & ready for installation
before dispatch from manufacturing works. The installation work at project
site for these cabinets shall only involve connections through multi-pair cables
from marshalling cabinets (wherever provided) to system cabinets and inter-
cabinet/cabinet to Control Desk/ Back up Panel.

All electronic cards, network components, power supply modules etc. located
shall be suitably housed in cabinets and shall be neatly arranged in sub-
racks. Network components shall be visible in door closed condition (e.g.
Glass doors etc.) as approved by Owner.

Bidder shall design the cabinet internal arrangement, floor cutout and cable
gland plate such that all the cables entering or leaving the cabinet can be
properly glanded in the gland plate.

The packaging density of panels shall be such that the temperature rise within
the panels shall never exceed 10°C above ambient even under worst
operating conditions. Cooling Fans shall be provided wherever required and
this shall be of industrial grade.

TECHNICAL PARTICULARS

Material of . Cold Rolled Coal Annealed (CRCA) steel
Construction " sheet

5 Thickness of Sheet . a) 2.0 mm for faces supporting
’ ) instruments / terminals

b) 1.6 mm for other sides and top

. Welded throughout as per approved

3. Construction National Standards

4. Post welding operation : a) Grounding —of —all  welds to
smoothness

b) Rounding of corners

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 7
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5. Panel height

6. Corners
Dimensional
7.
Tolerances
8. Doors

) Thickness of
Sheet

i) Hinges
iii) Door latches

iv) Door gaskets

Opening of the
doors

vi) Louvers

9. Gland plates

10. Cable entry

11. Hardware

c) Cleaning of weld spatters
2300 mm (approx)

7 mm inner radius
a) In height & length - 3 mm

b) In height between adjacent
sections - 2 mm

c) Total for a group - 6 mm

Double, recessed, turned back edges, full
height front & rear

2 mm

Stainless steel
Three point type

Neoprene rubber on fixed frame to result
dust proof/weatherproof enclosure

Outward

With removable wire mesh to ensure dust
and vermin proof

Removable in sections
4 mm thick (bottom)

Bottom
a) Antivibration pad- 15 mm

b) Predrilled base channel ISMC -
100 or equivalent for all sides

0) Stainless steel buff- finished 2 mm
thick kick plate for all sides

Stainless steel scratch strips along

d) desk edges fixed with pan-head

recessed screws

e) Rubber strips to ensure air

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS D.DOC)
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tightness between kick plate and
finished floor

f)  Lifting hook / Eye bolt
g) Drawing pocket

Door switch, lamps, thermostat,
h) heaters and industrial grade

cooling fans,, illumination fixures

12. Name Plate Both at front and back surface of the

panel
13. Fixing of name plate . Stainless steel pan head screws
14. Name plate material :Laminated phenolic (3 layers)
15. Lettering : Black with white engraved

Vertical angle support bracket tack
welded on sheet steel plate, screwed on
internal wall of enclosure

Mounting of terminal

16. blocks

2.05.00 FURNITURE

All the furnitures in the Central / Local control Room (s), Engineers’ rooms,
Instrument laboratory , SWAS Room & any other rooms with C&l equipments
located in different plant buildings under Bidder's scope shall be included in
Bidder's scope of supply. Bidder shall provide following industrial grade furniture
items as a minimum from reputed manufacturers/suppliers meeting International
Standards. The furniture shall be modular and latest with ease of operational
features. The furniture shall be modern, aesthetically designed, modular,
flexible, space saving and future safe.

2.05.01 WORK STATION FURNITURE

Modular work station furniture, suitable for mounting servers & historians,
programmer stations, PC based systems, printers (A4/A3 color laserjet) etc. shall
be provided.

2.05.02 PC RACK

PC Racks shall be provided to mount CPUs of workstations/PCs of OWS/LVS
etc. in control room. For each PC / workstation / monitor at least one chair shall

be included.
2.05.03 CHAIRS
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 9
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Industry standard revolving chairs with wheels and with provision for adjustment
of height (hydraulically/gas lift) shall be provided for the operators, unit-in-charge
& other personnel in control room area. These shall be designed for sitting for
long duration such that these are comfortable for the back.

2.05.04 TABLES

Industry standard computer tables shall be provided & shall be as approved by
Owner during detailed Engineering. Glass top teak wood horse shoe shaped
table with vertical file mounting arrangement (two layers to house approx. 40 Nos
of files and lockable drawers at both ends) for Engineering Room shall be
provided.

2.05.05 ALMIRAHS

Steel Almirahs shall be provided for keeping documents in the documentation
room. Glass doors for each rack shall be provided such that the documents are
visible from outside. Size of the rack shall be sufficient to easily fit technical
manuals. The exact details shall be approved by Owner during detailed
Engineering.

2.05.06 KEYPAD

One keypad per unit shall be provided for the storing of keys of relevant areas of
the unit in the control room.

2.05.07 LOCKERS
Suitable lockers shall be provided in the room adjacent to the control room for
storing of personal articles of control room personnel. Also, lockers of bigger size

shall be provided in documentation Room for storing of personal documents.
Details shall be finalized and approved by Employer during detailed engineering.

LVS PANEL

3.01.00 rc shaped Large Video Screen (LVS) panel shall be plied for mounting
large Video screens in number of tiers in various rol rooms as specified
elsewhere inthis specification.

Biddr shall provide and fi
covering the LVS back side a
finish to 600 mm above
necessary openin
grade & approx

ing around the LVS screen including
S stand. The cladding will be from floor
screen a self-standing partition with

I system requireme CP paneling shall be with 304
.5 mm mirror finish SS strip.

3.02.00 € profile, dimensions and the general arrangement s be finalized &
approved by Owner during detailed engineering. Recommendati if any, for
the control room lighting in order to ensure continuous proper viewing~Qf the

LVS screen by the operator & shift incharge (without any fatigue) shal

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 10
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brought out by the Contractor in his offer, alongwi relevant
details/basis:

3.03.00 Any other requirement for mounting & functioning & viewing shall
also be specific ught out by the r in his offer, along with all
rel ails.

4.00.00 LOCAL INSTRUMENT RACK (LIR) & LOCAL INSTRUMENT ENCLOSURE
(LIE)

4.01.00 GENERAL

4.01.01 Devices (Transmitters/ Switches) located in the field shall be suitably grouped

together to the extent possible and installed in the LIE (Closed Rack) and LIR
(Open Rack) in Boiler/TG Building and Off-site plant areas.

4.01.02 Racks and enclosure shall be factory prefabricated & painted and shall
complete with internal piping, tubing, manifold, isolation valves, blowdown
valves, integral junction box, illumination etc.

4.01.03 No more than six instruments shall be grouped in a single rack / enclosure.

4.01.04 Racks shall be installed above the tapping points for air, flue gas and coal air
mixture application whereas for applications such as for water and steam,
racks to be installed below the source point.

4.01.05 Attention shall be paid in the layout to avoid air traps in liquid piping and water
accumulation in air /gas piping.

4.01.06 Racks used for furnace, flue gas and air application shall be provided with
intermittent & continuous air purging

4.01.07 Welding of impulse lines shall comply with the provisions of the latest
applicable ANSI Code for Pressure Piping.

4.01.08 Earth stud shall be furnished at rack for safety grounding.
4.02.00 LOCAL INSTRUMENT ENCLOSURE (LIE)
4.02.01 Enclosure shall be free standing type. Racks shall be adequately reinforced to

ensure true surfaces and to provide support. Major load - bearing posts shall
be suitably supported by gusset plates or moment members.

4.02.02 Enclosure outer shall be constructed from at least 3 mm thick steel plate and
epoxy painted to shade gray. Base frame shall be made of ISMC 100 and
black colour finish.

4.02.03 2" NB galvanized pipes shall be laid horizontally and supported at two end
channels to mount transmitters at accessible height. Center posts or any

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 11
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4.02.04

4.02.05

4.02.06

4.02.07

4.02.08

4.02.09

4.02.10

4.02.11

4.03.00

4.03.01

member, which would reduce access, shall be avoided.

Double leaf interlocking front opening doors with three point locking shall be
provided and shall be arranged for maximum possible access to the interior.
Key shall be of identical for all enclosures.

Doors shall have concealed quick removal type pinned stainless steel hinges
and locking handles. Gaskets shall be used between all mating sections to
achieve dust and weather proof enclosure rated for IP-65 including the
internal junction box. All enclosures shall have access doors on front side.

Removable type bulkhead plates of thickness not less than 6 mm shall be
mounted at the racks with suitable high temperature gasket. Impulse lines
within the enclosures shall be properly clamped.

All internal wirings between the instruments and junction box shall run
through flexible conduits. No exposed wirings within transmitter racks both
open and closed type, is admissible.

Racks shall have a common blowdown drain header, which will connect
individual instrument blowdown line after suitable pressure breaking through
regulating globe type blowdown valves. Covered funnels shall be used for
saturated liquid and steam service, whereas, open funnels may be used for
cold liquid services. Header (2" NB ASTM A 106, Sch-80 Gr. C) shall be
suitably sloped and shall have one end flanged and extending beyond the
rack for connection to plant drain header..

Each rack shall be provided with one receptacle, light fixtures with wire guard
and one lighting switch each at instrument & Junction box compartments with
wire guard. Lighting switches may be door actuated & mounted inside the
panel. Outlet box, switch box and device covers shall be of galvanized
stamped steel. Light switches and receptacles shall be installed inside the
enclosure on the wall near the latch side of the enclosure door. Light fixtures
shall be installed on the ceilings of the enclosures.

Power supplies for miscellaneous devices shall be provided with MCB located
within the enclosures. MCB shall be mounted in fuse blocks. Nameplates
shall be furnished above the MCB blocks, identifying the devices being
served.

Vibration dampeners shall be installed for supporting each enclosure. The
loading at each corner of the enclosure shall be determined by actual test
weighting when construction is complete to determine the correct length of
each dampener for proper loading of the dampener in accordance with
manufacturer's recommendations

LOCAL INSTRUMENT RACK (LIR)

Rack shall be free standing type constructed from 6 mm thick steel channel
frame provided with a canopy to protect the instrument from dripping water or

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 12
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4.03.02

4.03.03

4.03.04

4.03.05

4.03.06

4.04.00

falling objects and shall be epoxy painted. Canopy shall be of CRCA steel
sheet of at least 3 mm thickness.

Rack Major load-bearing posts shall be suitably supported by gusset plates or
moment members. Suitable fenders grill shall be welded to the end-posts of
the rack to outline a boundary beyond which no mounted equipment shall
project to protect instrument from accidental contact during personnel
movement. Center posts or any member, which would reduce access, shall
be avoided.

2" NB galvanized pipes laid horizontally and supported at two end channels
shall be employed at working accessible height for mounting of instruments.

All internal wirings between the instruments and junction box shall run
through flexible conduits. No exposed wirings are admissible.

Racks shall have a common blowdown drain header, which will connect
individual instrument blowdown line after suitable pressure breaking through
regulating globe type blowdown valves. Covered funnels shall be used for
saturated liquid and steam service, whereas, open funnels may be used for
cold liquid services. Header (2" NB ASTM A 106, Sch-80 Gr. C) shall be
suitably sloped and shall have one end flanged and extending beyond the
rack for connection to plant drain header..

Each rack shall be provided with one receptacle, one light fixture with wire
guard and one lighting switch. Outlet box, switch box and device covers shall
be galvanized stamped steel. Light fixtures shall be installed on the canopy
of the rack

Power supplies for miscellaneous devices shall be provided with MCB located
within the enclosures. MCB shall be mounted in fuse blocks. Nameplates
shall be furnished above the MCB blocks, identifying the devices being
served.

JUNCTION BOX

1. Type of Enclosure Dust tight & weatherproof conforming to
IP 65

5 Material 3 mm sheet steel / fiberglass reinforced

' polyester(UV stabilized)

Solid unhinged with retention chain /

3. Type of Cover Screwed at all four corners

i) Exterior : Opaline green shade 275 of
4. Paint : IS: 5

ii) Interior - Brilliant Glossy White.

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-D: 13
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5. Mounting

6. Cable Entry

7. Gasket
8. Grounding

Number of Drain
Holes

10. Identification

11. Accessories

Surface / Two (2) inch Pipe stanchion

(At a dry compartment at one side of the
enclosure / rack with front opening type

door)

3 mm (min) Bottom / side Gland plate

Neoprene

Brass earth lug with green screw head
External-2 nos , Internal-1no. (M6)

Two at bottom capped

Label for JB and Tags for cable

b)
c)
d)
e)
)
9)

Rail mounted cage clamp type
screwless terminals (suitable for
conductor size up to 2.5sq.mm of
suitable  voltage grade) with
markers and 20% spare terminals
Cable gland (Brass) & raceways
Ferrules & lugs (Brass)

Aluminum back panel

Canopy at top

Mounting brackets

bolts and nuts made of brass etc.
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DATA SHEET FOR LOCAL PANELS

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

VOLUME

SECTION

REV. NO.

DATE: 16.09.2013

SHEET

OF 3

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

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

DATA SHEET-B
(TO BE FILLED-UP BY

BIDDER)
GENERAL MANUFACTURER
CONSTRUCTION B FOLDED [J WELDED
FRONT 02.0 mm
ENCLOSURE SHEET THICKNESS OTHER | D20mm
(As per Section 8.13,Volume V off DOOR 01.6mm
contract specification) HEIGHT [ 2365 mm for stand alone panels. [ Other ............
OTHER [ Load bearing sheet front shall have 3mm thickness
INPUT POWER SUPPLY * [0 240V 50 Hz AC [0 220v DC
TECHNICAL (As per Electrical specification) Bl 415V 3 PHASE 3W [J 400V 3 PHASE 4W

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

NO. OF FEEDERS

(As per Electrical specification)

[0 ONE 0O Two

STARTER WITH MCC

0 REQUIRED B NOT REQUIRED

IPR POSITION

W MCC O RELAY PANEL

CONTACT RATING OF RELAY

Bl 5Amp, 230 VAC W 0.25 Amp, 220V DC

CONTROL SUPPLY

O 110V AC 0O 220V AC
[J220v DC [ Other.

(As per requirement)

ALARM ANNUNCIATOR WINDOW
(EXCLUDING SPARES)

NOS. (AS REQUIRED)

TEMP SCANNER

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

0 REQUIRED Bl NOT REQUIRED

PAINT TYPE

(As per Annex-1,Section 7.6,Voulme IV of
contract specification)

[0 EPOXY ENAMEL

O EPOXY POWDER COATED

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

B REQUIRED [0 NOT REQUIRED

PANEL COLOUR (EXTERNAL)

(As per Annex-1,Section 7.6,Voulme IV of
contract specification)

O LIGHT GREY
[0 OPALINE GREEN

FINISH (EXTERNAL) O MATT

(As per Annex-1, Section 7.6,Voulme IV of

contract specification) 0O GLossy 0 SEMI GLOSSY

PANEL COLOUR (INTERNAL) 0O WHITE [0 CREAM

(As per Annex'f_l,Sgction 7.6,Voulme IV of O OFF WHITE

contract specification)

FINISH (INTERNAL) O MATT

(As per Annex-1,Section 7.6,Voulme IV of

contract specification) O GLOssY O SEMIGLOSSY
B [P-55 (FOR INDOOR SERVICE)

CLASS OF PROTECTION

B [P-67 (FOR OUTDOOR SERVICE) [0 ANY

OTHER

CONTROL HARDWARE

B RELAY BASED

FOUNDATION ARRANGEMENT

[0 FOUNDATION BOLTS O ANCHOR
FASTENERS

WEIGHT OF PANEL (Kg.)

....................... (Vendor to specify )
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SPECIFICATION NO.: PE-SS-999-145-054A
VOLUME

DATA SHEET FOR LOCAL PANELS SECTION
REV. NO. 02 DATE: 16.09.2013
SHEET 2 OF 3

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

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

[0 PRESSURISED [ UNPRESSURISED

PANEL TYPE

As per Requirement
CABLE GLAND B DOUBLE COMPRESSION
AMMETER (TYPE OF INPUT) ¥ b1 Amp CT U 4-20 mA

SCOPE OF SUPERVISION FOR

ERECTION & COMMISSIONING I APPLICABLE W NA
* TO BE CO-ORDINATED WITH PEM ELECTRICAL
PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL
NAME AANCHAL CHOUDHARY | SACHIN SRIVASTAVA MA MANSOORI NAME:
DESIGNATION SRENGR DY.MNGR D. GM
SIGNATURE SIGNATURE:
DATE 16.09.2013 16.09.2013 16.09.2013 DATE:
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SPECIFICATION NO.: PE-SS-999-145-054A
FOTT o7 VOLUME
Hﬂ[[ DATA SHEET FOR LOCAL PANELS SECTION
REV. NO. 02 DATE: 16.09.2013
SHEET 3 OF 3
TAG No. ............. Qty.eoiieeeie Data Sheet No.: PES-145A-DS1-0

Data Sheet C

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

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

NO. OF FEEDERS

CONTACT RATING OF RELAY

TEMP SCANNER

CONTROL SUPPLY

ALARM ANNUNCIATOR WINDOW

(EXCLUDING SPARES)

PAINT TYPE

PANEL COLOUR (EXTERNAL)

FINISH (EXTERNAL)

TYPE OF MIMIC

MATERIAL OF MIMC

THICKNESS OF MIMIC

PANEL COLOUR (INTERNAL)

FINISH (INTERNAL)

CLASS OF PROTECTION

CONTROL HARDWARE

FOUNDATION ARRANGEMENT

WEIGHT OF PANEL (Kg.)

Page 634 of 663



FORM NO. PEM-6666-0

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-417-155A-A001
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VOLUME

Hﬂ[l DATA SHEET FOR LOCAL PANELS SECTION
REV. NO. 02 DATE: 16.09.2013
SHEET 3 OF 3
TAG No. ............. Qty.eoiieeeie Data Sheet No.: PES-145A-DS1-0
Data Sheet C
DATA SHEET-C FOR LOCAL PANEL
(TOBE FILLED BY CONTRACTOR AFTER AWARD OF CONTRACT)
PANEL TYPE
CABLE GLAND
AMMETER (TYPE OF INPUT)
SCOPE OF SUPERVISION
PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL
NAME AANCHAL CHOUDHARY SACHIN SRIVASTYAVA MA MANSOORI NAME:
SIGNATURE SIGNATURE:
DATE 16.09.2013 16.09.2013 16.09.2013 DATE:
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e Technical specification for
CONTROL & INSTRUMENTATION VOLUME
Hﬂ[l SECTION
‘ 5x800 MW YADADRI TPS, NALGONDA
REV. NO. 00 DATE :03.04.2018
SHEET OF

CABLE BOQ
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CABLE SIZES FOR 5X800 MW YADADRI TPS

Sl no. Cable Type

G-TYPE

2P X 0.5 sgmm

4P X 0.5 sg mm

8P X 0.5 sgmm

12P X 0.5 sgmm

VNl |WIN]|F-

2P X 1.5 sgmm

F-TYPE

4P X 0.5 sgmm

8P X 0.5 sgmm

12P X 0.5 sgqmm

HIWIN|F

20P X 0.5 sgqmm

CONTROL CABLE

[E

3CX2.5sgmm

2 5Cx2.5sqgmm

3 12C x 2.5 sgmm
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1.00.00

1.01.00

GENERAL TECHNICAL REQUIREMENTS

This section provides the general technical guidelines for the erection
materials for instruments. All erection materials shall be of good quality and
conform to the operating environment of the corresponding instrument.

However, any item required for erection of Bidder supplied system but not
categorically indicated in this section, shall be supplied by the Bidder and all
these items shall conform to International / National standards / codes.

Electrical Accessories

Electrical conduit and associated materials shall conform to the requirements
of the articles which follow :

ii)

Rigid Steel Conduit

Conduits up to and including 25 mm shall be of 16 SWG and conduits
above 25 mm shall be of 14 SWG. Minimum size of conduits shall be
19 mm.

Each piece of conduit shall be straight, free from blister and other
defects and covered with capped bushing at both ends.

All rigid conduit couplings and elbows shall be hot dip galvanized rigid
mild steel in accordance with 1S:9537 Part-l (1980) and Part-11(1981)..
The conduit interior and exterior surfaces shall have a continuous zinc
coating with an over coat of transparent enamel lacker or zinc
chromate. Conduits shall be furnished in standard length of 3 meters,
threaded at both ends.

All rigid conduit fittings shall conform to requirements of 1S:2667,1976.
Galvanised steel fittins shall be used wth steel conduit. All flexible
conduit fittings shall be liquid tight, galvanized steel. The end fitting
shall be compatiable with the flexible conduit supplied.

Flexible Conduit

Flexible conduit shall be of three layer construction of very high quality
of lead coated steel. Outside and inside layer shall be reinforced with
heat resistant material.

Lead coating outside and inside of the conduit steel surface shall
provide a non-corrosive characteristic particularly in acidic
atmosphere. Besides flexibility, this shall be strong enough to stay at
the desired profile without support and shall be durable and strong so
as to offer sufficient mechanical protection. It shall also be fully liquid
dust and air tight and shall withstand a continuous hydraulic pressure
up to 2 Kg/Sqg. cm and temperature up to 200 °C.

Special Fittings
Conduit sealing and fittings shall be provided as required and shall be
consistent with the area and equipment with which they are installed.

Double locknuts shall be provided on all conduit terminations not
provided with threaded lugs and couplings. Locknuts shall be
designed to securely bond the conduit to the enclosure when
tightened. Locknuts shall not loosen due to vibration.

DEVELOPMENT CONSULTANTS V VI/S-VII/SS-E: 2
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1.02.00 Electrical Junction Box:

Please refer to Section VIl , Subsection — D of this volume of the Specification.
1.03.00 Cable Gland

1. Type : Double compression

2. Entry Thread NPT/ET

3. Material : Brass

4, Finish : Cadmium Plated.

5. Protection . IP 54 or better

6.  Accessories : Neoprene gasket, locknuts, reducers etc
1.04.00 Cable Tray

1. Material : Mild steel, slotted

2. Thickness : not less than 2.0 mm

3. Finish : Hot dip galvanized

4, Perforation : As per MFR standard

5. Cover : Suitable for tray
1.05.00 Process Hook Up Accessories & specification

Material and rating of the hook up items shall suit the piping and fluid
condition. Hook up materials shall be IBR certified for applicable cases.
Bidder shall furnish hook up drawings and the drawings for open racks &
closed racks for owner’s approval.

1.05.01 Seamless Stainless Steel Pipe
1. Reference :ASTM A-312 TP 316
2. Material Grade : TP 316
3.  Type : Seamless /Plain end
4, Size : As applicable (e.g.%2" NB etc)
5. Schedule 40
6. Standard Length : 5 meter
1.05.02 Stainless Steel Pipe Fittings
DEVELOPMENT CONSULTANTS V VI/S-VII/SS-E: 3
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1. Reference

2. Type
3. Rating
4. Size

5. End connection

6. Type of Fittings

: ASTM A-182 F 316 / ANSI B16.11
: Forged

: 3000 Ibs / 6000 Ibs / 9000 Ibs

: To suit related SS pipe.

: Generally socket weld

Reducing coupling, male-female reducer,
straight coupling, equal tee, three piece
union, elbow, cap etc.

:ASTM A-213 , ASTM A-249 or ASTM A-269

: TP 316

. As applicable (e.g.%2” OD X 0.083" wall

thickness / %" OD X 0.049” wall thickness

etc.)

: Cold drawn annealed, pickled, passivated, de-

scaled, hydraulically cleaned seamless tube.

: The tube shall be free from scratches and

suitable for bending and capable of being
flared by hardened and tapered steel pin.
The expanded tube shall show no crack or
rupture. Hardness shall be RB 80.

: 400 Kg/Sq. cm (minimum)

1+ 0.13 mm for outside diameter

: + 15 % for wall thickness

1.05.03 Seamless Stainless Steel Tube
1. Reference
2. Material Grade
3. Size
4, Type
5. Properties
6. Test Pressure
7. Tolerance
8. Standard Length
9. Test
1.05.04 Stainless Steel Tube Fittings

1. Reference

2. Type
3. Material
4, Ferrule

. 5 meter

: Flare, Hardness, Ball and Bubble Test

: ASTM-A-182
: Double ferrule double compression
: 316 Stainless steel forged

: 316 Stainless Steel

DEVELOPMENT CONSULTANTS
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5.  Type of Fittings
6. Size
1.05.05 C.S. Pipe

1. Reference

2. Material
3. Type

4. Size

5. Schedule

6. Standard Length
1.05.06 C.S. Pipe Fittings

1. Reference

2. Type
3. Rating
4, Size

5. End connection

6. Type of Fittings

1.05.07 A.S. Pipe

1. Reference

2. Material
3. Type

4, Size

5. Schedule

6. Standard Length

1.05.08 A.S. Pipe Fittings

: Male / female connector, elbow, cross /equal

tee, straight connector, bulkhead union,
ferrule etc. as required to suit installation.

: To suit SS tubing and NPT end connection

:ASTM-A 106 Gr. C

: Cold drawn seamless black C.S.
: Seamless / Plain ends

: As applicable (e.g. 2" NB etc)

: 80, 160, XXS as required

- 5 meter

: ASTM-A 105/ ANSI B16.11

: Forged

: 3000 Ibs / 6000 Ibs / 9000 Ibs
. Suitable to related C.S.Pipe

: Generally socket weld

Reducing coupling, male-female reducer,
straight coupling, equal tee, three piece
union, elbow, cap etc.

: ASTM-A 335 P22 AS PER ANSI B 36.10
: Cold drawn seamless A.S.

: Seamless / Plain ends

: As applicable (e.g. %2" NB etc)

1 XXS

: 5 meter

DEVELOPMENT CONSULTANTS
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1. Reference

2. Type
3. Rating
4. Size

5. End connection

6. Type of Fittings

1.05.09 G.l.Pipe
1. Reference
2. Type
3. Material
4, General
5. Size
1.05.10 G.l.Pipe Fittings
1. Reference
2. Style
3.  Type of Fittings
4, Size
1.05.11 Carbon Steel Globe Valve

1. Reference

2. Type

3. Construction

4. End Connection

5. Rating

: ASTM-A 182 F22 AS PER ANSI B 16.11
: Forged

: 9000 Ibs

: Suitable to related A.S.Pipe

: Generally socket weld

Reducing coupling, male-female reducer,
straight coupling, equal tee, three piece
union, elbow, cap etc.

1S-1239, Part-I

Medium grade, threaded at both ends
protected with end caps

Continuous ERW galvanized MS pipe

Pipe shall be galvanized both inside and
outside

As applicable (e.g 1/27/3/47/1" etc.)

IS-1239, Part-ll for material, dimension,
thread etc.

Threaded

Equal tee, three piece union, unequal tee,
straight socket, 90 Deg. elbow, reducing
socket cap. etc. to suit installation.

Suitable to related G.l.Pipe

- ASTM A-105

: Globe

: Forged Body Cadmium Plated

. As applicable ( eg. 2" Socket Weld etc.)

: Cl. 800/ CL. 2500

DEVELOPMENT CONSULTANTS
(PCT-K-03-2013-14_V-VI_S VII_SS E.DOC)

V VI/S-VII/SS-E: 6

Page 643 of 663



THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-417-155A-A001

Telangana State Power Generation Corporation Ltd.

1x800 MW Kothagudem TPS

EPC Bid Document
e-PCT/TS/K/02/2014-15

6. Material
7. Packing
8. Yoke

9. Hand wheel

10. Design standard

1.05.12 Stainless Steel Globe Valve

1. Reference

2.  Type

3. Construction

4.  End Connection
5.  Proof Pressure

6. Material

7. Packing

8. Yoke

9. Handwheel

10. Design standard
1.05.13 Alloy Steel Globe Valve

1. Reference

2. Type

3. Construction

: Body - Carbon steel

: Stem - Hardened Steel

: Plug - AISI 316 SS

: Seat- Stainless steel stellited
: Teflon / Grafoil as required

: ASTM A105

: Carbon steel

. As per ANSI B 16.34

: ASTM A-182 F316

: Globe

: Forged Body

: As applicable ( eg. 2" Socket Weld etc.)
: 400 Kg/Cm2

: Body - Stainless steel

: Stem - Hardened Steel

: Plug - AISI 316 SS

: Seat- Stainless steel stellited
: Teflon as required

: ASTM A182 F316

: Carbon steel

. As per ANSI B 16.34

: ASTM A-182 F22
: Globe

: Forged Body

DEVELOPMENT CONSULTANTS
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4, End Connection : As applicable ( eg. 2" Socket Weld etc.)
5. Rating : CL. 2500
6. Material : Body - Alloy steel

: Stem - Hardened Steel
: Plug - AISI 316 SS

. Seat- Stainless steel stellited

7. Packing . Grafoil as required

8. Yoke : ASTM A182 F22

9. Handwheel : Carbon steel

10. Design standard : As per ANSI B 16.34
1.05.14 Structural Steel

Steel supports for JB’s, trays; tubes and related equipments shall not be
limited to the following:

a) MS Angle

b) MS Channel

C) I-Beam

d) Hexagonal head Bolt & Nut with washer
e) Foundation Bolt & Nut

f) Expansion Bolt

0) Steel Plates / Flats

h) CRCA sheet

i) 50 NB Pipe

) Pipe clamps, U Bolts & Nuts
k) Checker plate

1.05.15 Condensate Pot
1. Reference : ASTM A182 F22 /ASTM A105
2. Material . Alloy steel / carbon steel as per application
3. Construction : Drilled from barstock

. As applicable (e.g 3 nos. ¥2" socket weld end

4. End connection
etc.)
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5.

1.05.16

1.

10.

11.

12.

13.

1.06.00
1.07.00

Technical Particulars

Material of Construction

Accessories

Instrument Valve Manifold

Type

Mounting
Construction
Material

Ports
Rating

Operating
Temperature

Packing
Seat & Stem
Plug

Handle Bar

Connection

Accessories

Inlet Connection

Header Take-off Material

Take off connection

Take-off Valves Material

: Vent valves

: Two valve manifold
. Five valve manifold

: Remote 2” Pipe Mounting / Transmitter Rack

mounting

. Single block (bar stock)

: Forged body and bonnet AISI 316 stainless

steel

. Mfg std. (e.g 1/2 " NPT (F) etc.)

: 420 Kg/Sq. cm at ambient
: (-)30to (+)170 Deg C

: PTFE Wafer

: AlSI 316 SS

: AISI 316 SS free to turn on stem / 17-4 PH
: AISI 316 SS

. Straight

. Plugs for all ports, Mounting Bracket , bolts ,

nuts

Pneumatic Hook Up Accessories
Air Header

For Panel For Field

: Stainless steel : Stainless steel

: 2" NPT (M) : 1" NPT (M)
. Stainless steel . Stainless steel
:1/2" NPT (M) : 1/ 2" NPT (M)

. stainless steel . stainless steel
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