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2.14.00

SURGE-PROTECTION DESIGN CRITERIA FOR SOLID STATE/MICRO PROCESSOR
BASED EQUIPMENTS/DCS/DDCMIS/PLC/UPS etc.

All solid-state equipment shall be able to withstand the noise and surges inherent in
a powerhouse. The equipment shall be designed to successfully withstand without
damage to components and/or wiring, application of surge withstand capability
(SWC) wave whose shape and characteristics are defined in ANSI publication
C37.90a - 1974 entitled "Guide for surge withstand capability (SWC) Tests".

All solid state equipments, power supply to electronic cards, power supply to
controllers, PLC panels, DDCMIS panels, SMPS power supply, UPS, battery
chargers etc shall have external surge protection device with Plug ability and life
indication as per IEC 61643-1:1998-02 and E DIN VDE 0675 part 6:1996-03/A2:
1996-10, to withstand max. 40 kA, 8/20 u Sec of Surge. The connection of the
devices should be made as per TT configuration wherever applicable.

Signal lines shall have surge protection devices with pluggability and testability as
per IEC 61643-21:2000-09 and E VDE 0845 part 3-1:1999-07, to withstand max.
20 kA, 8/20 u Sec of surges.

For data lines, communication lines, Ethernet/Can networks/LAN, Coaxial lines
modular surge protection device should be used as per IEC 61643- 21:2000-09 to
withstand a min of 2.5 kA, 8/20 u Sec of surges. The surge protection device
should be used with the corresponding connector as being used for the lines i.e.
RJ45, D-Sub, BNC, N-Type etc.

"The Bus systems (like Profibus/ Modbus etc) or the Serial Port Systems (like RS-
232/ RS-485 etc) shall be protected with suitable surge protection devices,
confirming to the latest IEC-61643-21 guidelines. The surge handling capacity of

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03/2013-14

QE\,Y-“ELI'“NCE IN ENGWEE&(N
- G

Vol. V /Sheet - 36
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DESEIN

2.15.00

Vi.

Vol-V : Instrumentation & Control Works

device shall at least be 10 KA, 8/20 uSec between core-core and 20 KA, 8/20
pSec between core-ground. The device shall be pluggable & on-site testable".

All electronic cards/modules shall also be protected from failure against
accidental/inadvertent application of high voltage upto 500V DC (common mode)
even though these modules may be designed to operate at lower voltage levels
such as 24V/48V.

In the case of DC powered system/subsystem/instrument, the design shall ensure
protection against reverse polarity.

The Bidder shall provide details of production tests being carried out to fully satisfy
the Owner that the proposed equipment meets the above requirements and to
assure that the products furnished shall be of the desired grade.

General Tools and Tackles, Special Calibration Instruments:

Bidder must offer general tools & tackles and special calibration instruments required
during start-up, trial run, operation and maintenance of the plant.

QE\,Y-“EU“NCE IN ENGWEE&(N
- G

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03/2013-14

Vol. V /Sheet - 37
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FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-ID-412-145-1902
T Data Sheet VOLUME Il B
FOR SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 01 DATE: 04.07.15
SHEET 10F 3
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
*PROJECT 2x 660 MW ENNORE STP
OFFER REFERENCE
*TAG NO. SERVICE | |
*DUTY [0 ON/OFF O INCHING
* LINE SIZE (inlet/outlet): MATERIAL I
[0 GLOBE O GATE [J REG. GLOBE

*VALVE TYPE

[0 BUTTERFLY

GENERAL* * OPENING / CLOSING TIME | |
* WORKING PRESSURE
SHALL BE SUITABLE FOR CONTINUOUS
AMBIENT CONDITION OPERATION UNDER AN AMBIENT TEMP. OF 0-55
DEG C AND RELATIVE HUMIDITY OF 0-95%
VALVE SEAT TEST PRESS BIDDER TO SPECIFY
REQUIRED VALVE TORQUE BIDDER TO SPECIFY
ACTUATOR RATED TORQUE BIDDER TO SPECIFY
CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:68
MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
BEARINGS FRICTION.
METAL (NOT FIBRE GEARS). SELF-LOCKING TO
Smfgmglfﬁgm% SWITCH PREVENT DRIFT UNDER TORQUE SWITCH
CONSTRUCTION | opERATION SPRING PRESSURE WHEN MOTOR IS DE-
AND SIZING ENERGIZED.
OPEN/CLOSE AT RATED SPEED AGAINST
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF
RATED VOLTAGE. FOR ISOLATING SERVICE
SIZING THREE SUCCESSIVE OPEN-CLOSE OPERATIONS
OR 15 MINS. WHICHEVER IS HIGHER. FOR
INCHING SERVICE - 150 STARTS/HR MINIMUM &
FOR REGULATING SERVICE - 600 STARTS/HR
MINIMUM.
*REQUIRED W VES O NO
HANDWHEEL * ORIENTATION 0 TOP MOUNTED O SIDE MOUNTED
“TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.
ACTUATOR MAKE/MODEL BIDDER TO SPECIFY
:\/IKSV'I')OR MAKE / MODEL / TYPE /RATING | & 006R T0 SPECIFY
SQUIRREL CAGE INDUCTION MOTOR, STARTING
@ MOTOR TYPE CURRENT LIMITED TO SIX TIMES THE RATED
CURRENT-INCLUSIVE OF LS. TOLERANCE
T ENCLOSED (BIDDER TO CONFIRM)
A: 0 DRG. NO. 3-V-MISC-24227 R00
B: [ DRG. NO. 3-V-MISC-24550 ROO
SIC/I(;’QXSR APPLICABLE WIRING C: 0 DRG. NO. 3-V-MISC-24283 R00
ELECTRIC D: O DRG. NO. 4-V-MISC-90271 R11
ACTUATOR E: O For Thyristor based Integral starter,

Bidder/Vendor to furnish wiring diagram

COLOUR SHADE

O BLUE (RAL 5012) [ DURING DETAIL ENGG.

PAINT TYPE (## Refer Notes)

O ENAMEL B [ EPOXY O....

SHAFT RPM

BIDDER TO SPECIFY

OLR SET VALUE

BIDDER TO SPECIFY

@ STARTING / FULL LOAD CURRENT

BIDDER TO SPECIFY

NO. OF REV FOR FULL TRAVEL

BIDDER TO SPECIFY

@ PWR SUPP TO MTR / STARTER

415V, 3PH, AC

@ CONTROL VOLTAGE REQUIREMENT

TO BE DERIVED FROM THE POWER SUPPLY TO
THE STARTER 0230V O 110V
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FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-ID-412-145-1902
TTTTTT SPECIFICATION VOLUME I B
FOR SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 01 DATE: 04.07.15
SHEET 2 OF 3
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
@ ENCLOSURE CLASS OF MOTOR OIP67 O FLAME PROOF
@ INSULATION CLASS CLASS-F TEMP. RISE LIMITED TO CLASS-B
@ WINDING TEMP PROTECTION E THERMOSTAT (3 Nos.,1 IN EACH PHASE)
SINGLE PHASE / WRONG PHASE
SEQUENCE PROTECTION REQUIRED
INTEGRAL STARTER B REQUIRED 0 NOT REQUIRED
TYPE OF SWITCHING DEVICE B CONTACTORS 0 THYRISTORS
TYPE B CONVENTIONAL [ SMART (NON-INTRUSIVE)
STEP DOWN CONT. TRANSFORMER B REQUIRED
OPEN / CLOSE PB B REQUIRED 0 NOT REQUIRED
INTEGRAL STOP PB B REQUIRED 0 NOT REQUIRED
STARTER INDICATING LAMPS B REQUIRED 0 NOT REQUIRED
LOCAL REMOTE S/S BREQUIRED 0 NOT REQUIRED
STATUS CONTACTS FOR MONITORING | B REQUIRED 0JNOT REQUIRED
REQUIRED (MOTOR THERMOSTST TRIP,0/L
INTEGRAL STARTER DISTURBED RELAY OPERATED, CONT./POWER SUPPLY
SIGNAL FAILED, PHASE LOSS, S/S IN LOCAL/OFF MODE, /1
STOP PB OPTD, TORQUE OPEN/CLOSE CUTOFF) 4
TYPE OF ISOLATING DEVICE B g;ﬁggosme RELAY 0] OPTO COUPLER
INTERPOSING QUANTITY M 2 NOs. 13 NOs.
RELAY/OPTO
COUPLER DRIVING VOLTAGE W 20.5- 24V DC ] vV DC
(Applicable for DRIVING CURRENT W 125mA MAX O mA MAX

integral Starter)

LOAD RESISTANCE

B > 192 ohms - <25 k ohms

0> ohms - < ohms
TORQUE MFR & MODEL NO. BIDDER TO SPECIFY
SWITCH OPEN / CLOSE H1No. [12Nos. / M1No. [J2Nos
(Not Applicable
for Smart CONTACT TYPE 2NO + 2NC
Actuator) RATING 5A 240V AC AND 0.5A 220V DC
($$ Refer CALIBRATED KNOBS(OPEN&CLOSE TS) | REQUIRED FOR SETTING DESIRED TORQUE
Notes) ACCURACY +3% OF SET VALUE
LIMIT SWITCH MFR & MODEL NO. BIDDER TO SPECIFY
%()Nro; rﬁ:ﬁhcable OPEN : INT ; CLOSE o 2Nos. (ADJ) | manes ‘
Actuator) ($$ CONTACT TYPE 2NO + 2NC
Refer Notes) RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC
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FORM NO. PEM-6666-0

SPECIFICATION NO.: PE-ID-412-145-1902

T Data Sheet VOLUME II B
FOR SECTION D
MOTORISED VALVE ACTUATOR
REV. NO. 01 DATE: 04.07.15
SHEET 3 OF 3
Data Sheet A & B
DATA SHEET-A DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY BIDDER)
POSITION TRANSMITTER (For inching
duty & other specific applications) B REQUIRED LI NOT REQUIRED
MFR & MODEL NO. BIDDER TO SPECIFY
[J ELECTRONIC (2 WIRE) R/l CONVERTER
POSITION TYPE
TRANSMITTER [l ELECTRONIC (2 WIRE) CONTACTLESS
SUPPLY M 24V DC O
OUTPUT M 4-20mA
ACCURACY +1%FS
@SPACE HEATER REQUIRED
SPACE @ POWER SUPPLY (NON INTEGRAL) 230V AC,1 PH.,50 Hz
HEATER @ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY
@ RATING
ACTUATOR/MOTOR TERMINAL BOX REQUIRED
ENCL CLASS ACTUATOR/MOTOR T.B. IP 68 O
TERMINAL ol e
BOX @ EARTHING TERMINAL REQUIRED
PLUG & SOCKET(9 PIN) OREQUIRED B NOT REQUIREDO
(FOR COMMD, LS/TS FEED BACK, PoT) 0 2NOS. [
@ POWER CABLE GLAND L] ——
CABLE GLANDS | @ SPACE HEATER CABLE GLAND L4
OTHER CONTROL CABLE GLANDS QUANTITY & SIZE :Cable gland suitable for 8Px0.5
sgmm & 2P x 0.5 sq mm Cable.
TOTAL WEIGHT (ACTUATOR +
WEIGHT ACCESSORIES) BIDDER TO SPECIFY Kg.
NOTES:
1. SCOPE: DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / CLOSE DUTY.
2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION STANDARD. AS A MINIMUM,
THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH:
1S-9334, 1S-2147, 1S-2148, 1S-325, 1S-2959, 1S-4691 AND 1S-4722
3. ACTUATOR SHALL HAVE HARDWIRED CONTACTS FOR FOLLOWING SIGNALS (a) ACTUATOR IN LOCAL/MODE (b) ACTUATOR IN REMOTE MODE.
4 BIDDER TO ENSURE AVAILABILITY OF SPARE 1NO + 1NC LIMIT SWITCH & TORQUE SWITCH.
5. SS TAG NAME PLATE SHALL BE PROVIDED.
6. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C.
7. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, Ni PLATED BRASS MATERIAL SHALL BE PROVIDED.
8. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM THE END POSITIONS.
THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION IS NOT POSSIBLE, THE TORQUE SWITCHES
SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE
NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE.
9. THE MOTOR SHALL OPERATE SATISFACTORILY UNDER THE +/- 10% SUPPLY VOLTAGE VARIATION AT RATED FREQUENCY, -5% TO +3% VARIATION IN
FREQUENCY AT RATED SUPPLY VOLTAGE, SIMULTANEOUS VARIATION IN VOLTAGE & FREQUENCY THE SUM OF ABSOLUTE PERCENTAGE NOT EXCEEDING 10%.
10. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING.
$$ TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE.
## EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.
NOTES* = TO BE FILLED BY MPL (LEAD AGENCY). @=TO BE FILLED BY ES
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3.00.00

3.01.00

3.01.01

3.01.02

3.01.03

3.01.04

3.01.05

3.01.06

3.02.00

Vol-V : Instrumentation & Control Works

CHAPTER-3

FIELD AND MEASURING INSTRUMENTS
FIELD & MEASURING INSTRUMENTS (PRIMARY & SECONDARY INSTRUMENTS)
GENERAL REQUIREMENTS

Instruments, control devices and other equipment accessories covered under this
specification shall be furnished in accordance with I&C specification sheets and drawings
enclosed herewith and the requirements of all applicable clauses of this specification.

The instrumentation and control equipment shall conform to all applicable codes and
standards including those referred in Cl. no. 1.08.00 in this Volume. All equipment and
systems shall also fully comply with the design criteria stated in chapter-2 of this part.

The instrumentation/control equipment and accessories shall be from the latest proven
design for which the performance and high availability have been demonstrated by
a considerable record of successful operation in power station service for similar
applications. The bidder shall furnish  sufficient evidence to fully satisfy the Owner in
this regard.

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

Signal/Electrical connection shall be screwed connection with double compression type
Nickel-plated brass cable glands for Explosion proof area, Flame proof area and high
vibration prone area.

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

All field instruments shall be weatherproof, drip tight, dust tight and splash proof suitable
for use under outdoor ambient conditions prevalent in the subject plant. All field-mounted
instruments shall be mounted in suitable locations where maximum accessibility for
maintenance is achieved. The enclosures of all electronic instruments shall conform to
IP-65 unless otherwise specified (Explosion proof for NEC article 500, class 1, Division 1
area & flame proof) and an anti corrosive paint shall be applied to the field mounted
enclosures / instruments. All the field instruments shall also be provided with SS tag
nameplate and double compression type Nickel-plated brass cable gland. Gaskets,
Fasteners, Counter and mating flange shall also be included wherever required with the
field instruments.

Following minimum requirement of field instruments shall be fulfiled by Bidder (In
addition, Redundancy criteria for field instruments shall be as specified else where in
specification): -

i. Level switches / pressure switches / flow switches/any other process switches
etc. for OLCS / Alarms / Interlocks / Protection. Pressure switches at inlet, outlet
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Vi.

Vii.

viii.

Xi.

Xii.

Xiii.

Xiv

XV

XVi

Vol-V : Instrumentation & Control Works

of individual pumps and discharge header of pumps for protection and auto start /
stop & alarms.

Level switches for sump/tank level high/normal/ low/very low interlocks.

Level Transmitters (Type as per Owner approval) for open sump/
tank/bunker/vessel/heaters.

Stand pipes on both side of tank for all level instruments (LT, LS & LG).

Flow elements with flow transmitter & Flow meter for flow measurement of
process medium like Steam, Water, Air, Flue Gas, Fuel oil, open channel liquid,
solid fuel, ash flow, DM water, Raw water, Instrument and Service air etc. as
decided by owner.

Pressure gauges and temp. Gauges at inlet and outlet of each heat exchanger
and cooler.

DPG, DPT & DPS across the filters/strainers.
Tapping points/test points shall be provided.

All primary Instruments, hardwares & JBs etc used for measurement for HFO,
LDO & Turbine Lube Oil system shall be flame proof (IEC-79.1, Part |). All primary
Instruments, hardwares & JBs etc used for measurement for Hydrogen shall be
intrinsically safe and explosion proof as per NEC article 500, class 1, Division 1
area |.

All Thermocouples & RTDs shall be Duplex.

All Field Instruments used in acid or alkaline atmosphere shall be with standard
Anti corrosion coating i.e. the combination of Polyurethane and epoxy resin baked
coating (ANSI/ISA-71.04).

All primary instruments installed at “Minus level or Floor” shall be with protection
class of IP 68.

Transmitters (all type) for monitoring & controls purpose.

Pull cord, belt sway, zero speed switches, emergency stop PB for conveyers,
other limit switches, cable gland etc. of CHP which produce spark shall be
provided with dust and flame proof enclosure conforming to 1S-2148.

Lockable Deinterlock switches shall be provided for CHP as per requirement.

Bidder shall provide electronics weighing in motion system as per 1S-11547,
hermitically sealed load cell of precision strain gauge type,100% over load
protection of cell and 250% overload protection for the construction; one calibrator
attachment with two weighers.
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Vol-V : Instrumentation & Control Works

All field mounted push button, selector switch etc. shall be as per IEC or NEMA 4X
protection.

All limit switch shall be conform to IEC-60947-5-1.

At APH, temperature measuring device of different lengths forming grid shall
be provided to have average temperature for variable flow of flue gas, secondary
air and primary air. These temperatures may be connected to nearest remote 1/O
panel.

On both left and right sides of furnace, separate lines shall be laid and provided
with furnace pressure transmitters having wide range than the furnace
pressure transmitter.

Temp. Transmitters are envisaged with RTD & Thermocouples for monitoring
services/application only. However any RTD & Thermocouples are used for
control, interlock & protection application, same shall be directly wired to
DDCMIS/DCS/PLC using instrumentation & Extension cables respectively.

As for the water flow/ steam flow measurements, necessary flow elements/
transmitters are chosen in the process line and supplied such that their
algebric summation shall be mass balanced for calculating the system
efficiency.

Contacts less, electronic 2-wire position transmitters shall be provided for all inching
type motorised valve and dampers.

For CW sump level, Raw water reservoir level, Turbine oil tank, coal bunkers, Ash
Silo, LDO/HFO tank, DM water tanks, CS tank, Acid and alkali applications, only
non contact type level transmitters like Acoustic, Ultrasonic, Radar based shall be
provided by bidders as specified in NIT and as approved by owner.

Considering the type of application, wireless technology to bring signals to
DDCMIS may be adopted by interfacing with OPC gateway to avoid cabling for
smart level transmitters specified above at sr. no. xxiv. However Wireless
technology as adopted by Bidder shall be reliable and field proven in power plants
and same shall be approved by Owner.

For Turbine oil, HFO/LDO applications & H2 Gas application, zener protection on
power supplies shall be included.

Where the process fluids are corrosive, viscous, solid bearing or slurry type,
diaphragm seals shall be provided. Parts below the diaphragm shall be
removable for cleaning. The entire volume above the diaphragm shall be
completely filled with an inert liquid suitable for the application. For HFO, LFO
Applications, SS capillary with thin wafer element with ANSI RF flanged ends are
to be provided. For hazardous area, explosions proof enclosure as described in
NEC article 500 shall be provided.

FIELD INSTRUMENTS SHALL BE SUPPLIED & OFFERED AS PER DATA SHEETS SPECIFIED BELOW:
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TRANSMITTERS, SWITCHES, GAUGES AND PANEL MOUNTED INSTRUMENTS

Pressure, Differential Pressure, DP type Level and Flow Transmitters (PT, DPT, LT
& FT)

Smart Transmitters of the electronic type shall be furnished.

All Transmitter shall be installed in closed LIE in the boiler area. Similarly transmitter for
TG shall also be in LIE except the transmitters located in covered area on TG floor and
these shall be mounted in LIR.

Transmitters shall be equipped with mounting brackets suitable for a mounting in
transmitter enclosures.

In general, Transmitters are envisaged to be grouped at several places as to be decided
during detailed engg. stage. For this purpose, suitable enclosures complete with all
tubing, fittings, purge meters, loop cable trays etc. shall be provided.
Type/Construction Sealed capacitance/ Inductance/ Silicon
resonance type

Material
- Body : Die cast Aluminum with epoxy coating for air
& flue gas
SS316 for other services
- Diaphragm : 316 SS
- Measurement element Teflon seal

Carbon steel for non-corrosive
Applications
SS316 for corrosive applications.

- Valves

Output signal 4 to 20 m Amp. DC (Two wires)

HART Compatible

LCD indicator (5 digit) with scale

of Engg. unit

+ 0.04% or better of Span for

BTG package

+ 0.065% or better of Span for BOP
packages

+ 0.2% or better of span for remote seal type

transmitter.

Local Indicator

Overall Accuracy

Turn down ratio
Stability
Response time
Power supply
Drive capability
Enclosure Class

Span and Zero

100:1 in general

+ 0.15% of URL for 5 years.
150 msec.

24V DC nominal

600 Ohms nominal

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

Locally adjustable, non-interacting
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Zero suppression /

elevation : At least 100% of Span
Connection
- Process : 1. Half (1/2) inch NPT (F)

Quarter (1/4) inch NPT
with/without oval flanges
- Electrical : Suitable for Plug in type connection (Both
side of transmitter), unused entry with blind

plug.
Accessories
- For Absolute Pressure Transmitters: Two (2) valve SS316 manifold

- For Gauge & Vacuum Three (3) valve SS316 manifold
pressure transmitter

- For DP, level & flow : Five (5) valve SS316 manifold
transmitter

- For oil and corrosive : Separator diaphragm seals
liquids

- For all transmitters : Mounting bracket

Manifold should not be mounted on the transmitter, Manifold shall be non integral and
standalone type. Snubbers/Pulsation dampners shall be used where the process media
is unstable for measurement such as the discharge of a pump. Over range protection
shall be used where necessary. The coil syphons & condensate pots shall be used
for steam services. Transmitters shall be provided with suitable drain & vent points.

3.03.01.01 Transmitters & other HART based instruments shall be supplied along with 3 Nos. of
universal type hand held/portable pressure calibrators. Temperature transmitters shall be
supplied along with 3 Nos. of hand held/portable mV source generators.

3.03.02 PRESSURE SWITCHES (PS) & DIFFERENTIAL PRESSURE SWITCHES (DPS)

Applicable Standards : 1S3624 - 1966/ISA-RP-8.1 except as
modified in spec.

Type/Construction : Bourdon/Sealed Diaphragm Piston
Actuated preferable. Indicators with
contacts are not acceptable.

Materials

- Bellows : 316 SS

- Bourdon tube : 316 SS

- Movement : 316 SS

- Enclouser : Die-cast aluminum with stoved
enamel black finish. Epoxy coating
shall be provided for corrosive
atmosphere.

- Protective Diaphragm : Teflon
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3.03.03

Accuracy
Repeatability
Setting & Differential

Contact
- Number

- Type
- Rating
Connection - instrument

Electrical

- Over range protection
Enclosure Class

Accessories
- 3/ 5 valve manifold
- Self cleaning type

pulsation dampners/Snubber

(Material SS316)

- Syphon

- Protective separating
diaphragm

Mounting

Vol-V : Instrumentation & Control Works

+ One (1) percent or better
+ 0.5(half) percent or better
Adjustable

DPDT /2 SPDT

Auto reset with internal Adjustable
shap action micro switch
5 Amp, 240V AC /0.2 Amp, 220V DC

Half (1/2) inch NPT Male Process

Suitable for Plug in type connection. All the
switches are internally connected and
brought to the surface with Amphenol
male/female connection. Cabling need not
terminated inside the switch. Cable ends are
to be soldiered in connector and to be
inserted for easy maintenance.

One Fifty (150) percent of full scale
IP-65 or better (Explosion/Flame proof for
NEC Class-1, Division 1 area)

As applicable for all switches
Pump and compressor
discharge lines

For all steam lines
For fuel oil & corrosive liquid lines.

Local (in LIE/LIR for BTG package).

PRESSURE & DIFFERENTIAL PRESSURE GAUGES (PG & DPG)

Applicable standard
Type/Construction

-760 mm to 1.0Kg/cm2
-Above1.0Kg/cm2
- Suction side of pumps

Materials

- Bourdon tube
- Bellows

- Movement

- Case

1S:3602-1966, 1S/3624, ASME B 40.1

Bellows/Diaphragm
Bourdon Tube
Compound gauge

316 SS

316 SS

316 SS

SS 316/ Die-cast aluminum with stoved
enamel black finish. Epoxy coating
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shall be provided for corrosive

atmosphere.
- Protective Diaphragm : Teflon
Dial size : 150mm with shatter proof glass
Scale Details : Graduations in black lines on

white dial, on white dial, 270 Deg.
pointer deflection scale provided with
glass cover. Smallest scale division
shall be one (1) percent of full scale
value or smaller. Pointer stop for all

gauges.
Accuracy : + One (1) percent or better
Connection - Instrument Process : 1/2 inch NPT Male Bottom
Mounting : Local

1/2 inch NPT Male (Back entry)
mounted on local gauge board.

Enclosure Class : IP-65 or better (Explosion/Flame proof for
NEC Class-1, Division 1 area)

Accessories

- 3 way needle valve/manifolds : For all gauges

- Self cleaning type : Pump and compressor discharge
Pulsation dampener/snubber (S316) lines

- Syphon ; For all steam lines

- Protective separating : For fuel oil and corrosive liquid lines

Other particulars

- External Zero adjustment : For all gauges
- Safety device

Ranges 5 to 20 Kg/cm2 : Rubber blow out disc with open front
construction.
Ranges above 20 Kg/cm2 : Neoprene safety diaphragm at the
back with solid front construction.
- Over range protection : One Fifty (150) percent of full scale
Other Requirments : Movement mechanism shall be

glycerin filled for oil services &
vibration prone area.

For Fuel oil & corrosive liquid lines
diaphragm type sensors required.
Armored capillary of 10 M for Fuel oil
& Corrosive liquid service.
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3.03.04

TEMERATURE TRANSMITTERS

Type

Display type

Accuracy

Ambient temperature error
Output

Protection class

Material of accessories
Stability

Operating Voltage
Calibration

Ref. Junction compensation :
Span/zero adjustment

Auto calibration

Burn out protection upscale
Input - output isolation

Circuit ungrounded

Any RTD & Thermocouples shall

Vol-V : Instrumentation & Control Works

Contact type pressure gauges are
not acceptable for interlock &
protection.

For condensate storage tank the pressure
gauge in terms of0-10000 mm wc or suitable
range having dial size of 300mm or bigger
size shall be provided.

SMART type configurable from control
room through HART protocol (HMS
System).

Indicating type (5 digit LCD Display),
+0.10%,

0.1% per 10°C change

4-20 mA DC (2 wire system) HART
compatible signals for analogue
monitoring inputs to the distributed
control system (DDCMIS), DCS & PLC.
NEMA 4/IP66 or equivalent degree of
protection for enclosure)/
(Explosion/Flame proof for NEC Class-1, Division 1
area)/ flame proof

(IEC-79.1, Part I). As applicable).
SS316.

+ 0.1 % or + 0.1 deg C of reading
(whichever is great) for 2 years in

case of RTD inputs and for 1 year in
case of Thermocouples inputs.

16 —-48V DC

as per NIST monograph 125 for T/C &
European Curve Alpha = 0.00385 for
RTD.

Provided

Locally adjustable, Non interacting
Provided

Provided

Provided

Provided

be directly wired to DDCMIS/DCS/PLC for metal

temperature application, bearing & winding temp application only.

The Temperature transmitter shall accept Universal dual inputs of all types of
thermocouples & RTD, 0-5V input signals etc.
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Temp. Transmitter shall be extremely stable against Ambient temp variation, The
accuracy figure shall be inclusive of effect due to ambient temperature variation.

Considering the application & distance involved for monitoring parameters wireless
technology shall be adopted by interfacing with DDCMIS through OPC connectivity.
However Wireless technology as adopted by Bidder shall be reliable and field proven in
power plants and same shall be approved by Owner.

RESISTANCE TEMPERATURE SENSORS WITH THERMOWELLS

Applicable Standard

Element

Sheath Material/ Insulation

Sheath O D
- Gauge
Terminals

Calibration
Head

Response Time
Accuracy

Electrical connection

Enclosure Class

THERMOWELL

Applicable Standard
- Construction

- Material

ASME PTC 19.3 - Latest Revision
DIN EN 60751:1996, BS EN/IEC60751:
2008

Platinum, R0O=100 ohm 4-wire
Duplex for Process Temp. Measurement

Platinum, R0O=100 ohm 3-wire
Duplex for Bearing & Winding Temp.
Measurement

316SS/Compacted Magnesium Oxide

8 MM

18 AWG

Spring loaded high temperature
ceramic base with silver plated brass for
high vibrating locations.

As per DIN Standard — 43760, Class A
Hex Head, Die Cast Aluminum (Screwed)
with galvanized SS chain

6-10 Sec bare & 30 Sec. With

protective sheath/thermowell

+ 0.35 degree C or Class-A whichever is
better.

Gold plated Plug in type. Double entry —
one unused entry with blind plug

IP-65 or better (Explosion/Flame proof for
NEC Class-1, Division 1 area)

ASME PTC 19.3 TW - 2010

Tapered drilled from Bar stock

(Straight for Air & Gas systems)

- 316 SS/F11/F22/F91 - water and steam
Services depending upon process
parameters.

- Inconel for air & flue gas services

For furnace zone, impervious ceramic
protecting tube of suitable material along
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with Incoloy supporting tubes and adjustable
flanges.

For Mill classifier outlet long life solid
sintered tungsten carbide material or better
of high abrasion resistance.

Bidder shall provide calculation for
thermowell as per ASME — PTC-19.3 2010.
“All Thermowells in high velocity steam
service shall be checked for Strouhal’s
frequency limit to arrive at a safer size and
design of Thermowells”.

- Process Connection : (i()M33x2
(i) SS316 Flanged, for Air & Gas systems,
with mating flanges, fasteners, gaskets etc.

- Extension : Threaded union (SS316) 1/2" NPT (F)
with two nipples of SS 316 having
1/2"NPT(M) threads at both ends

Immersion length : Within + 10 mm of center line of pipe and as
per ASME — PTC-19.3 - 2010
Extension neck length : Minimum 100 mm above insulation

of pipe and Minimum 160 mm when there is
no insulation on pipe.

IBR Certification : For high pressure service, Steam
Temp., Fuel oil temp. measurement as per
IBR rules and regulations

Note : Extension /Compensating/paired cable
exposed to atmosphere in the conventional
method melts away due to high temperature
at the top of mill or due to coal burning.
Hence The terminals of temperature sensors
shall not be at the top of mills itself. The
temperature sensors wires are to be laid up
to JB though SS tube of required diameter
and the head shall be placed nearer to the
JB.

3.03.06 TH OCOUPLES WITH THERMOWELLS

ASME PTC 19.3- Latest Revision
ANSI-MC 96.1 — 1982, IEC 584-2
Duplex

8 MM OD

Applicable stan

Element

- Sheath

- Sheath Material
- Spring Loaded

- Nipple/Union

- Packed connector

Compacted magnesium Oxide ungrounded
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i Type K (Chromel - Alumel)

ii. Type S/R (Platinum Rhodium-
Platinum)

i Type T (Cu-CuNi)
with special limits of error according
to ANSI-96.1 - 1982.

- Gauge 16 AWG
Head : Die Cast Aluminum
Electrical connegtion : Gold plated Plug in type. Double entry —

one unused entry with blind plug
IP-65 or better (Explosion/Flame proof for
NEC Class-1, Division 1 area)

Enclosure Class

Thermowell
- Construction Tapered Drilled from Bar stock

(Straight for Air & Gas systems)

- 316 SS/F11/F22/F91 - water and steam
Services depending upon process
parameters.

- Inconel for air & flue gas services

For furnace zone, impervious ceramic
protecting tube of suitable material along
with Incoloy supporting tubes and adjustable
flanges.

- Material

r Mill classifier outlet long life solid
red tungsten carbide material or better
abrasion resistance.

“All Thermowells in high velocity steam
service shall be checked for Strouhal’s
frequency limit to arrive at a safer size and
design of Thermowells”.

- Process Connection : (iYM33x2
(i) SS316 Flanged,
systems, with mati
fasteners etc.

r Air & Gas
flanges, gaskets,

- Extension ; Threaded union (SS316) 1/2" NPT (F)
with two nipples of SS 316 having
1/2"NPT(M) threads at both ends

Accuracy (Special Class as per IEC-751/ANSI-C-96.1)

(For Type KT/C) .1deg.C (for 0to 277 deg.C)

+1
+ 0.4 percent (for 277 to 1280 deg.C)
A
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3.03.07

rType S&RT/C : + 0.6 deg.Cor+ 0.1%
Forlype T T/C : +0.5deg.Cor+0.4%

Accessories : Bolts, nuts and gaskets for flanged

connections.
Response Time(Bare Thermocouple)
- For SH & RH Temp. €ontrol : 4-6 Sec.
- All other applications : 10 Sec.

Immersion length Within + 10 mm of center line of pipe and as

per ASME - PTC-19.3 - 2010

minimum 100 mm above insulation of
Pipe and minimum 160 mm when there is
o insulation on pipe.

Extension neck length

IBR Certification : igh pressure service, Steam Temp.,

Note

the conventional method
high temperature at the
al burning. Hence The

atmosphere i
melts away due
top of mill or due to

SS tube of required diameter
shall be placed nearer to the JB.

Thermocouples provided for steam services like super heater / de super heater area, whe
process pipe is inside the insulation of boiler penthouse, Thermowells are inaccessible
terminal head and connecting cable cannot withstand high temperature, for such service
thermocouples shall be provided with flexible extension SS316 Sheath of 10-15 meters.

Meta\l\'llqperature Thermocouples

Measuring MW ) Metal Temperature
Material of Thermoo&xlex ) Chromel Alumel Type K
Type of Thermocouple . Duplex with separate hot junctions,
) ungrounded
Insulation N Mineral Insulation Magnesium Oxide.
Thermocouple wire gauge . 16 AWG
Protective sheath _ SS\SJK
Protective sheath dia : 8 mm O.D

QE\,Y-“EU“NCE IN ENGWEE&(N
- G

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03/2013-14

Vol. V /Sheet - 49
Page 259 of 469



DESEIN

3.03.08

Vol-V : Instrumentation & Control Works

Characteristics of
Thermocoup

Special limits of error as in ANSI
thermocouple MC 96.01.1975

Mounting accesso\n'ss\

1/2" BSP SS sliding end connector,
weld pad, clamps of heat resistant
steel SS310.

Cold end sealing

SS pot weal with colour coded PTFE
headed sleeve Insulated flexible tails.
"Sealing compound- Epoxy resin.

Minimum bending radius

30

Length of T/C

30 Mtr. (minimu)

Enclosure Class

IP-65 or better (Exptesion/Flame proof
for NEC Class-1, Divisio area)

TEMPERATURE SWITCHES (TS)

Type/Construction
- Switch

- Thermowell

Material

- Bulb

- Capillary

- Bourdon

- Bourdon Movement
- Casing

Setting and Differential
Accuracy
Repeatability

Contacts
- Number
- Type

- Rating
Connection

Pipe
- Extension

Industrial type inert gas filled with
capillary and separable thermowell
and contacts directly connected to
Bourdon element/vapor pressure
sensing, gas filled bellows type
preferred.

Bar stock

316 SS

Armored Stainless Steel

316 SS

SS 316

Die-cast aluminum with stoved
enamel black finish Epoxy coating
shall be provided for corrosive
atmosphere.

Adjustable
+ One (1) percent of setting and differential
One half(1/2) percent of

DPDT/2 SPDT

Auto reset with internal Adjustable
shap action micro switch

5 Amp, 240V AC / 0.2 Amp, 220V
DC

M33 x 2
Threaded union (SS316) 1/2" NPT (F)

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
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Thermowell

Electrical

Other Particulars

- Capillary length
- Immersion Length

- Extension neck length

- Packing glands

IBR Certification

N.B

TEMPERATURE GAUGES (TG)
Applicable standard
Type/Construction

- Thermometer

- Thermowell

Material

- Bulb
Capillary

Casing

Vol-V : Instrumentation & Control Works

with two nipples of SS 316 having
1/2"NPT(M) threads at both ends

To suit Temp. switch with same design
criteria as specified for RTDs.
Suitable for Plug in type.

All the switches are internally connected and
brought to the surface with Amphenol
male/female connection. Cabling need not
terminated inside the switch. Cable ends are
to be soldiered in connector and to be
inserted for easy maintenance.

As per requirement (min 10 meters)
Within + ten (10) mm of center line
of pipe with adjustable nuts.
Minimum 50 mm above insulation of
pipe /As per approved hookup
drawings.

Yes

For high pressure service,

Steam Temp, Fuel oil temp.
measurement as per IBR rules and
regulations

Switches designed for cross ambient
operation shall be used in
applications where the ambient
temperature will approximate or
exceed the switch set point.

IS : 3602,BS:5235 ISA:RP:8.1
except as modified in this specification

Industrial type, Gas in Filled type with
separable thermowell
Bar stock

316 SS

Armoured SS (Applicable for

capillary Type)

SS 316/ Die-cast aluminum with stoved
enamel black finish. Epoxy coating

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
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Dial Size
Scale Details

Accuracy
Response time

Connection

- Pipe
- Thermowell

- Process Connection

- Extension

Other Particulars
- Capillary length
- Immersion Length

- Extension neck length

- Stop at Maximum value

- Pointer

- Over range protection

Enclosure Class

IBR Certification

Vol-V : Instrumentation & Control Works

shall be provided for corrosive
atmosphere

150mm with shatter proof glass

270 degree dial rotation/deflection.
Graduations in black lines on white

dial provided with glass cover.

Smallest scale division shall be one

(1) percent of full scale value or

smaller .Pointer stop for all gauges

+ One (1) percent or better

Maximum 15 seconds without

thermowell and 30 seconds with thermowell

M33 x 2
To suit instrument with same design criteria
specified for RTDs.

(iYM33x2

(i) SS316 Flanged, for Air & Gas

systems, with mating flanges, fasteners,
gaskets etc.

Threaded union (SS316) 1/2" NPT (F)
with two nipples of SS 316 having
1/2"NPT(M) threads at both ends

5Meters/10 Meters as required
Within + ten (10) mm of center line
of pipe with adjustable nuts.

Minimum 50 mm above insulation of
pipe /As per approved hookup drawings.

For all gauges of scale
Externally adjustable

In general, Contact type Temp. gauges are
not acceptable for interlock & protection.

Contact type Temp. gauges are acceptable
for interlock & protection in case of bearing
temp. only.

150 percent (%) of full scale
IP-65 or better (Explosion/Flame proof for
NEC Class-1, Division 1 area)

For high pressure service, Steam

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
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Temp., Fuel oil temp. measurement
as per IBR rules and regulations

3.03.10 TEST THERMOWELLS (TW)
Applicable Standard : ASME PTC 19.3 TW - 2010
Type/Construction : Machined from Bar Stock
Material : 316 SS/F11/F22/F91
Connection
- Pipe : M33 x 2
- Test Instrument : To suit test instruments
Accessories ; Plug with chain
IBR Certification : For high pressure service,

Steam Temp., Fuel oil temp.
measurement as per IBR rules and
regulations

Bidder shall provide calculation

for thermowell as per ASME — PTC-
19.3 TW - 2010.

Test wells shall be provided on main steam, reheat steam, extraction steam, feed water,
condensate, spray water lines and other piping as required to meet ASME test require-
ments.

3.03.11 DIRECT MOUNTED LEVEL TRANSMITTERS (LT)

Displacer type level transmitter shall not be used in the process anywhere in the plant.

3.03.12 Ultrasonic Level Transmitter (for Water sump/Tank level, Raw water reservoir level,
Cooling water fore bay level measurements)

Principle of Operation : Detection of reflected ultrasonic pulse
Measuring Ranges : Up to 30 meters (typical)
Signal Processing : Microprocessor Controlled Signal Processing
Operating Freq. : 10 KHz to 50 KHz (typical)
Display : Head mounted alpha-numeric back lit
LCD/LED
Calibration & Configuration Accessible from front of panel & HART calibrator.
Diagnosis : On-line
Status : For power, Hi/ Lo/ V. Hi/ V. Lo-
level indication, fault etc.
Construction : Plug-on board
Power supply : 240V AC 50 Hz/ 24V DC
Signal Output : 4-20 mA DC with HART (isolated) - 600 Ohm load.
Hysteresis : Fully adjustable preferred
Output contacts : 2SPDT Potential free changeover
contacts @ 8A 230V AC.
Accuracy & Repeatability : + 0.25% of span or better
Resolution : + 0.1% of span

Temperature Compensation: To be provided with Transducer.
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Operating temp. : Transmitter-50 deg C and Sensor — 80 deg C
MOC Sensor : Body- PVDF and Face — Polyurethene
Humidity : 1% to 95% non condensing.
Enclosure : IP-67 Epoxy painted die cast
Aluminum or SS316L housing.
Cable Connection : 3/4"ET
Mounting : 2" — 4” NPT or flanged
Accessories : Cable gland, prefab cable,
mounting accessories like EPDM seal, SS316
flanged etc.

Additional separate local display unit with large
Alphanumeric back light LCD/LED & to be provided
for the applications which will be decided during
detailed engineering.

3.03.13 CAPACITANCE TYPE LEVEL TRANSMITTER

The total system shall consist of capacitance probe, pre-amplifier and transmitter

Type : Capacitance type
Probe : a) Rod or suspended electrode.
b) Rope type probes may be used only where
required probe length is greater than 3 meters
Probe Mounting : Stainless steel 1-1/2 ANSI RF Flange / % NPT (M)
Material of construction : 316 SS
Insulation : PTFE Part/Full as per service.
Transmitter : The transmitter shall receive output of the preamplifier
and convert it into 4-20 mA DC output signal.
Accuracy ; + 1% of Full scale
Repeatability : + 0.5 % of Full scale
Load : Min 600 Ohms
Enclosure : Powder/Epoxy coated Die cast aluminum. with

neoprene gasket conforming to IP-65. (Explosion
proof for NEC Class-1, Division 1 area).

Ambient temperature : 0-60 °C.

Mounting : Wall / Surface

Supply voltage : 240V AC, 50Hz / 24V DC

Response time : 100 m sec or better

Cable connection : Y& ET

Accessories : Counter flange, Cable gland, prefab cable if any

Preferable features X Alarm output contacts with adjustable set point facility
3.03.14 GUIDED WAVE RADAR/RADAR LEVEL TRANSMITTER

Type : Guided wave Radar (Contact

type)/Radar (Non contact type) as finalized by owner.
Application : For Turbine Lube oil tank, HFO & LDO tank level,
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Environment Class
Orientation

Probe Type

Probe Material
Connection Size & Type
Connection material
Accuracy
Resolution

Type (Transmitter)
Operating Principle
Output

Electrical Connection
Enclosure Class

Electrical Power

Housing material

Vent & Drain Plug material
Side Flange Material
Local Display

Units of Measurement
Electromagnetic compatibility:

Vol-V : Instrumentation & Control Works

Condenser Hotwell, LP heaters, CBD tank level,
Stator water expansion level, and other Low pressure,

Vacuum vessels.

Highly abrasive with Gases and Fumes
Vertical

Flexible Single lead with chuck

SS 316L

2” Flanged ANSI 300 Ib SS316L material
SS 316L

+/- 5 mm

+1 mm

SMART, 2 Wire

Time Domain Reflectrometry

4-20 mA, DC with HART protocol and
600 Q output load.

2" NPT

IP-65 or better (Explosion/Flame proof for
NEC Class-1, Division 1 area)

11-42V DC

Die Cast Aluminum

SS

SS

Provided (LCD Digital)

Length M
EN-61326

3 D TYPE ACOUSTIC WAVE LEVEL TRANSMITTER

Type Acoustic Wave Level Transmitter (3 D
type)
Application Coal and Ash Bunker Level, Volume &

Mass.

Temperature compensation

Required for high temp applications

Operating Principle Non - Intrusive acoustic wave
transmission & Reflection
Frequency Range 3-10KHz

Accuracy +/- 0.25 % for even surface & + 0.5%
for uneven surface.

Resolution 1 mm

Output 4-20mA DC with HART

Display Unit:

Type Head mounted LCD Display with
Engg. Units

Location Suitable location at bunker / Silo

operating floor area

Protection Class

IP 65 or better// flame proof (IEC-79.1,
Part 1) As applicable).

Material Of construction:

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
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Housing : | Polypropylene

Flange : | Polypropylene

Sizes:

Flange Size : | 27 ANSI 300 # RF SS

Electrical connection size : | V2" NPT (F)

Accessories : | i. Double compression type Nickel

Plated Cable glands

ii. Suitable Mating Flange, necessary
gaskets,

iii. Local display unit and Suitable
mounting brackets, necessary
mounting hardware for Local display
unit.

iv. Complete software as required to
have 3 D view on monitors.

lectronic Water Level Indicator

conductivity between
requirements as indicate

The sensing electrodes shall placed in equal pitch. The maximum distance (gap)
between two electrode shall be 50hmm and the electrodes shall be arranged in such a
way that the last and the first electrode.shall not be at any alarm or trip level.

Both indication and validation system shkall be supplied with double isolation valves in
water, steam, drain and vent lines.
Each electronics unit shall be provided witth2x100% redundant power supply pack
converters to be fed from two feeders of 24V DCYsr 240V AC UPS system as per system
requirement. These two power supplies shall be intergally fused and failure of one power
supply shall not affect the performance of the system\Self-monitoring facility to detect
and alarm the loss of power supply shall be provided.

The detector unit, logic units, 2x100% redundant power supply units/packs shall be
housed in separate and independent cubicles for pressure vessekon each side of the
tank. The Electronic unit mounted locally should have detector units\|ogic units etc. &
shall be independent for each pressure vessel. The min enclosure_rating IP 65.

Indication shall be provided at field for both indication and validation system., Remote
indication is to be provided for indication system at unit control panel in CC

Indication should be inbuilt in local electronic
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ectrode assembly shall have blow out and leakage proof sealing arrangement. Field
ceramic/zirconia probes with insulation suitable for design pressure and
temperature are to be provided.

The system design.shall be such that it shall ensure that failure of one probe circuit shall
not affect another pr circuit and failure of any electrode will not hamper the system
function and operation. Further the entire system shall be of proven fail-safe design.

The logic shall be such that the trip~and alarm relay circuits shall be independent for each
for Low, Low-Low, High and High-High<levels of tank. Monitoring of set time for trip
generation and provision of setting time delay shall be available in the system. Trip logic
shall be independent and separate from faultfin logic.

The system shall have fault diagnostic features such as cess fault, system hardware
fault, probe failure, circuit board failure, shorted wire etc. Furt the system shall be able
to distinguish between a cable fault and an electrode fault.

The necessary relays and relay modules for the Output Contacts shall of proven
design and each contact shall be rated for 5A, 240V AC/0.25A 220V DC rating.
contacts shall be 2SPDT type. The vessel holding electrodes shall be IBR certified:
The system shall be proven and approved by Factory mutual, USA of equivalent, IBR etc:

3.03.17 LEVEL SWITCHES (LS)

Type/Construction : a) External float cage type with
magnetic switch actuator for tanks
and vessels.

b) Electrode/Capacitance (for oil tanks)

c) Displacer -Top mounted for all clean
water sumps.

d) Conductivity type for high Pressure
and high temperature enclosed
vessel like drain pot, HP heaters etc.

Materials

- Body : Cast Carbon Steel/Die cast Aluminum suitable for

specified pressure and temperature ratings

For corrosive liquids suitable anti-corrosive

coat/lining shall be provided.

- Float/Displacer : 316 SS

- Wire rope : 316 SS

Differential : + 12 mm minimum (Adjustable)

Contacts

- Number : DPDT/2 SPDT

- Type : Snap action micro switch Auto reset with internal

Adjustable

- Rating : 5 Amp 240V AC 0.2 Amp 220V DC

Connection - Process : One (1) inch SCRD NPT Female Or

One (1) inch ANSI Flanged

Four(4) inch ANSI Flange for sump services.

Electrical : Suitable for Plug in type connection
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3.03.17.02

Vol-V : Instrumentation & Control Works

Temperature/pressure rating : As per service conditions
Accessories : Counter flanges, still pipe of requisite length with
anticorrosive coating for sump services.

Nuclear, capacitance, or ultrasonic type level switch for bulk material applications
shall be provided.

Conductivity Type Level Switch

Type : Conductivity discrimination.

Mounting : Flanged — on standpipe.

Probe MOC : Stainless steel with high purity
ceramic.

Probe rating : > Maximum design pressure of
vessel.

Input : Four independent channel with

selectable switching threshold for
water conductivity.

Relay Output : Four isolated output relays for Hi,
Lo, Hi-Hi, Lo-Lo.
Contact type & rating : 2SPDT or 1 DPDT @ 5A 30V DC.
Faults Detection : Power Fail/Electrode Connection

Open circuit/short circuit to ground,
Ground failure.
In built Fail Safe Logic.

Indicator : One Red LED for steam/ one Green LED
for water/ Two no. LED one each for
Process & system fault.

Power supply : Dual 240V AC, 50 Hz, 1Ph. From UPS

Enclosure : IP—65, corrosion resistant & wall mounting
type.

Accessories : i. PTFE cable from probe to electronics

unit. Electronic unit shall be
separate. Head mounted electronic
unit is not preferred.

ii. Mounting accessories

iii. standpipe

iv. Washer & gasket
Test pressure : Two times rated pressure
Capacitance Type Level Switch
Type : Capacitance type
Probe : a) Rod or suspended electrode

b) Rope type probes may be used only
where required probe length is greater
than 3 meters.

Probe Mounting : Stainless steel 1-1/2 ANSI RF Flange / %"
NPT (M)

Material of construction : 316 SS

Insulation : PTFE Part/Full as per service.
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A

Enclosure

Ambient temperature
Mounting

Supply voltage

Relay output
Contact rating
Response time
Cable connection
Accessories

RF TYPE LEVEL SWITCH
Electronic Controller
Input Supply

Construction
Relay Output

wWN =

Contact Rating:
Class of Protection

No ok

Local Indication
Green
Red
Yellow

8. Cable Connection

9. Repeatability
Sensing Probe
1. Type of Probe

2. Material

3. Probe Head Housing
Insulation (B/W Active
& Shield And Shield

& Ground)

Probe Head Protection
Mounting

Cable Connection
Process Connection

® N O

o

Signal Cable

Ambient Temperature :

Vol-V : Instrumentation & Control Works

Powder/Epoxy coated Die cast Aluminium.
with neoprene gasket conforming to IP-65.
(Explosion proof for NEC Class-1, Division 1
area).

0-60 °C.

OnTop

240V AC, 50Hz from UPS/ 24V DC
2SPDT

5A min. at 240V AC on resistive load

100 m sec or better

Y& ET

Counter flange, Cable gland, prefab cable and
stainless steel name plate engraved with
alpha-numeric.

240 V AC from UPS

Cast Aluminum Housing

2 Nos. Relay Changeover Potential Free Contacts(
2SPDT)

5A at 240 V AC & 0.25 at 220 V DC
IP-66

55 Deg. C(Max)

Local LED Indications

Normal Level

Alarm Level

Probe Healthy

3/4” ET(2 Nos.) for Supply and Output
5/8” ET(1 No.) for Probe Connection
100%

Rigid

Stainless steel SS 316
Cast Aluminum
PTFE

IP-66

Side Mounted

5/8” ET(1No.)

40 NB BSP THREADED

Coaxial cable for Connection Between
Sensing probe and electronic Controller(@ 10
Mtrs. Per Level Probe)
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D. Application : Ash Silos
3.03.18 LEVEL INDICATORS (Gauge Glass) (L)
Type/Construction : a) Reflex
b) Tubular (For tanks open to
atmosphere only)
Material:
a) Glass : Tempered borosilicate resistant to thermal shock
b) Case : Carbon steel
c) Integral cocks and : i) Forged carbon steel with drain valves
stainless steel internals
ii) Rubber lined corrosion resistant

316 stainless steel (for Demineralised and
Osmosis water service)
d) Fittings : i) Forged carbon steel
ii) Rubber lined 316 steel/PVC for corrosive
liquids Demineralised and Osmosis water

service)
iii) 304 Stainless Steel for non-corrosive liquids
e) Packing : Teflon
Dial size/scale : 150 mm /1.5 Meters maximum length with
Scale details : Aluminum/SS316 scale Graduated in mmwc
Connection : 25 Nb/40 Nb ANSI Flanged
Accessories : a) Integral cocks
b) Drain valves
c) Bolts, nuts and gaskets
d) llluminating lamps as required
e) Periscope as required
Tests : Tested at two hundred (200) percent of the
maximum process pressure
Other details : For larger lengths, additional gauge glasses
shall be provided with minimum of 50 mm
overlap.
3.03.19 FLOAT & BOARD TYPE LEVEL GAUGE
Type of Instrument : Mechanical Type (Float Operated)
Service/ Application : As per service requirement
Measuring Range : as per requirement
Material Specification
a) Float Material : SS316 having 2 nos. Guide wires
b) Float Wire Pulley : Shall comprise of 2 nos. Cast Aluminum Pulley

hosing Assembly with SS 304 pulley and pulley shaft.
Steel ball bearings shall be provided in pulley housing
for easier float movement. Float wire material shall be
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c) Guide wire Assembly
d) Counter Weight
e) Scale

Nozzle Details

Process Connection

Vol-V : Instrumentation & Control Works

SS316L. Between 2 pulleys, 1" NB G.I. short pipe
with tentative length as per P&ID

CS chamber with spring and adjuster having 1” Class
150 ANSI RF MS flange. Guide wire rope shall be
SS316L.

MS counter — weight with Aluminum Pointer and
Brass assembly Pull Chain.

SS 316/Aluminum material in mm with 1 % accuracy.
For float wire pulley assembly, one tapping and for
guide wire assembly two tapping at the top of the
tank; Size 1" NB (Top Mounting Type)

Flanged as per ANSI B 16.5 to suit 1" NB nozzle
(Nozzle length - 150 mm for float wire, 100 mm for
guide wire)

Accessories (to be supplied with the instrument)

a) Counter flange
b) Mounting Accessories
c) Tag Plate

MAsSs FLOW METER
Sensor

Measuring Principle
Primary Element
Heating Arrangement
Temperature Control
For Heating

Process Connection

Drain
Accessories

Transmitter
Measured quantities
Input Signal Processing

Display
Output

Load
Power supply
Accuracy

Repeatability
Housing

Hazardous duty Version

All mating Flanges, Nozzle
All mounting accessories
To be provided (material SS316)

Coriolis Mass flow.

Flow Tube of 316SS or better
Integral with Flow meter.

To be provided.

ANSI RF Flanged and rating as per process
requirement.

Self-draining facility

Counter flanges, Mounting nuts, bolts,
gaskets etc.

Mass Flow rate, Total Mass Flow, Density,
Temperature as minimum.

Digital Processing.

Digital Display (LCD).

2 Nos. isolated output of 4-20mA DC
selectable from four measured quantities.

< 750 ohms.

240V AC, 50 Hz. From UPS

0.15% of measured value for Liquid
0.5% of measured value for Gas

0.05%

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

FM Standards.
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3.03.21

3.03.22

Nameplate

Accessories

Application

Turbine Flow meter
Sensor

Type

Output Signal

Material of Construction

Flow rate range
Linearity
Repeatability
Ambient temperature
Mounting

Enclosure
Transmitter
Electronics

Power Supply

Input

Display

Output

Measuring Accuracy

Totalized Value
Housing

Nameplate

Accessories

VORTEX FLOW METER

Sensor
Type

Vol-V : Instrumentation & Control Works

Tag number, service engraved in stainless

steel tag plate

a) As required for field mounting,
Handheld configurator & complete
Software, External zero adjustment
facility

b) Mounting U-bolts, nuts, bolts, prefab
cable etc.

HFO main line, LDO lines, HFO recirculation

lines etc.

Turbine (in line full-bore, based on magnetic
pick of pulses)
Pulse

a) Body : AISI 316

b) Rotor: AISI 431 or 410

c) Bearings: Tungsten Carbide /
Stellited Sleeve

As required.

0.25% or better.

0.02% or better.

50 deg C

On-Line mounting with ANSI RF flanges of

stainless steel.

IP 65

Solid State

240V AC, 50Hz. UPS
Input from Sensor

4 1/2 digit LCD

Isolated 4-20mA DC HART
0.5% of full scale range

Required

IP-65 (Explosion proof for NEC Class-1,

Division 1 area)

Tag number, service engraved in stainless

steel tag plate

a) clamping strip, bracket, prefab cable

etc. and Calibration or configurator
kit.

Vortex
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3.03.23

Output Signal

Material of Construction
Sensor Seal

Flow range

Linearity

Repeatability

Ambient temperature
Mounting

Enclosure
Accessories

Transmitter
Electronics

Power Supply

Input

Display

Output

Measuring Accuracy
Totalized Value
Housing

Nameplate

Accessories

Flow Transmitter (Ultrasonic)

Type

Sensing element
Output

Accuracy

Supply
Enclosure class

Transmitter
Mounting
Mounting position
Housing

Display

Process connection
Electrical connection :
Turn Down ratio
Measuring range
Totaliser

Accessories

Vol-V : Instrumentation & Control Works

Pulse

AISI 316

PTFE / higher based on temperature
As required.

0.25% or better.

0.02% or better.

50 deg C

On-Line mounting with flanges of stainless
steel.

IP 65

Nuts, bolts, gaskets etc.

Solid State

240V AC, 50Hz. UPS

Input from Sensor

4 1/2 digit LCD

Isolated 4-20mA DC HART

0.5% of full scale range

Required

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

Tag number, service engraved in stainless
steel tag plate

Clamping strip, bracket, prefab cable etc.
Special tool kit for calibration/ configuration .

ULTRA SONIC, 2-wired
Non-contact

4-20mA with HART Protocol
+0.1% FS

24V DC

IP-65

On Nozzle

Top mounted

Plastic

Head mounted LCD Display and remote LCD
display

NPT/Flanged

NPT

1:100

Adjustable (as per process requirement)
Required

As per process requirement

Additional separate local display unit with large
Alphanumeric back light LCD/LED & to be provided
for the applications which will be decided during
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detailed engineering.

3.03.24 Positive Displacement Flow Transmitter

Positive displacement flow transmitters shall be offered. An electronic totalizer shall be
provided for each flowmeter and the location of the totalizers shall be acceptable to the
Owner. Air eliminators shall also be provided to ensure maximum accuracy.

Type
Body Material

Wetted part Material

(Like Piston, Bearing, gear

etc)

O ring material

Flow range
Accuracy
Repeatability
Ambient temperature

Mounting

Electronics
Power Supply

Display

Output
Turn Down ratio
Totalized Value

Housing

Nameplate

Accessories

Hall Effect Sensor
AlSI 316L/Die Cast Aluminium.

AISI| 316L/Die Cast Aluminium.

PTFE / higher based on temperature
As required.

+ 0.5% or better of reading

+ 0.03% or better.

50 deg C

On-Line mounting with flanges of
stainless steel.

Solid State
230V AC, 50Hz. UPS

4 1/2 digit LCD for Flow rate &
totalized value.

Isolated 4-20mA DC
1:30
Required

IP-65/ (Explosion proof for NEC
Class-1, Division 1 area)/ flame proof
(IEC-79.1, Part I). As applicable).
Tag number, service engraved in
stainless steel tag plate

a) Clamping strip, bracket, prefab
cable, battery etc.
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Vol-V : Instrumentation & Control Works

Nuts, bolts, gaskets, mesh etc.
b) Special tool kit for
calibration/configuration.

3.03.25 Electromagnetic Flow meter
Electromagnetic flow meters shall have separate transmitter having accuracy +0.2% with
zero stability feature, suitable for process medium with <= 5 micron Siemens
conductivity, flanges material SS-316, electrode & measuring tube material SS-316, liner
material Teflon and enclosure IP-66, local digital display configurable as totaliser, 4-20
mA output signal HART compatible with zero and span field adjustable. Application — DM
Water and for other application as decided by owner.
3.03.26 FLOW GAUGES (FG)
Type/Construction a) On-line type Rotameter for
50 Nb and below lines
b) Bypass type Rotameter for
above 50 Nb lines.
Material

- For On-line type

Metering Tube

Borosilicate glass

Float 316 SS

Packing Teflon

End fittings 304 SS

-For Bypass type

Metering Tube Borosilicate glass
Float 316 SS

Packing Teflon

End Fittings 304 SS

Orifice Plate 316 SS

Carrier ring 304 SS

Flanges & Mating flanges

Same as pipe material, 200 Ibs ANSI
-RF

Impulse pipe Same as pipe material

Fittings 2000 ANSI, SW ends to match with
pipe material.

Dial Size/Scale length 250 mm

Scale Details

Direct reading type engraved
on detachable Aluminum scale

Accuracy + Two (2) percent
Reproducibility Half (1/2) percent
Rangeability 1:10

Connection SCRD NPT
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3.03.27

3.03.28

Accessories

Tests

SIGHT FLOW GLASS INDICATORS

Type/Construction

Materials

Body

Glass

Gaskets

Bolts & nuts

Flappers / Rotating Wheel
Flappers / Rotating Wheel
holder

Process Connection

Accessories

Tests

SOLID FLOWMETER
Type

Measuring Principle

Sensing plate
Sensing head

Enclosure

Enclosure protection
Accuracy
Repeatability

Drift

Output

Digital communication
Power supply
Ambient condition

Vol-V : Instrumentation & Control Works

a) Isolating valves (for Bypass
type only)

b) Bolts, Nuts and Gaskets as
required

Shall be tested at two hundred
(200) percent of the maximum
process pressure

Flapper type.

Carbon steel/SS316 as per process requirement
Toughened Borosilicate

Neoprene

SS

316 SS

304 SS

SW (Socket Welded)

Scale, Bolts, Nuts, Cover plates and Gaskets as
required

Tested at two hundred (200) percent of the maximum
process pressure.

Online Impact type Microprocessor Based

The system measurement is basically pertains to
the measurement of horizontal deflection using
LVDT, created by the impact of solid flow upon
online sensing plate. The horizontal deflection being
proportional to the impact forces, LVDT convert this
horizontal movement into electrical signal. The
inbuilt integrator convert this signal into time based
flow rate indication & provide totalized flow also.

316 SS

Sensing mechanism shall be mounted

outside the process flow line.

316 SS

IP 67 class

+/-1%

+/- 0.2%

Both zero & span + 2% / month

4-20mA DC isolated, load 600 ohm (min)
yes, (HART) facility

240 V AC, 50Hz. UPS

Temperature -60° C, RH-95%
Environment — Highly Dusty
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3.03.29

3.03.30

Vol-V : Instrumentation & Control Works

Accessories : Shall be complete with all the
accessories including digital display for flow rate,
integral vents, baffles for air separation, etc. which
ever required for satisfactory operation.

Note:-
1. The above on line flow meter shall not create any obstruction on flow.
2. User’s list shall be submitted to support on proven satisfactory performance for

similar process application.
Instrument Air System

The instrument Air Supply System for various pneumatic Control & Instrumentation
devices like pneumatic actuators, power cylinders, /P converters, pneumatically
operated valves etc. shall be complete in all respect with necessary Air Filter Regulators,
valves, piping/tubing etc.. Each pneumatic instrument shall have an individual air shut off
valve. The pressure-regulating valve shall be equipped with an internal filter, a 50 mm
pressure gauge and a built in filter-housing blow down valve.

Filter shall be of minimum 5-micron size & sintered bronze material.

On collection of water in the drains of instrument air lines, mechanical automatic drains
and periodically solenoid operated drains (with electronic timer - 15m, 30m, 60m and 2
Hours & Timing adjustable) are to be provided.

For mechanical type & Electrical type, the locations to be provided in the instrument air
lines of boiler area, Chimney area, turbine area etc., shall be decided during detailed
Engineering.

Bulk header nearby the crowded applications shall be provided and from this bulk
header individual air lines with necessary isolation values are laid to the application.

These bulk header are to be provided with mechanical / electronic based automatic
Drains.

Individual moisture separator for O, analyzer or vital application shall be provided nearby
the instrument so as to enhance the cell life or the performance of vital final control
elements.

Air Filter Regulator (AFR)

Constant bleed type AFR with an accuracy of + 1.0 % inlet pressure range of 5-8 kg/ cm2
and suitable spring ranges (AFR) for use with positioners in control valves, control
damper, E/P convertors and shut off valves for phosphor bronze filter element;
Filtering particles above five microns. Weather and water proof enclosure. Material of
accessories will be SS316.

Air filter requlators shall be provided in the :

(a) Air supply line to valve positioners / power cylinders
(b) Air supply line to electric to pneumatic converters.
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3.03.31

3.03.32

3.03.33

Vol-V : Instrumentation & Control Works

(c) Air supply line to pneumatic interlocked block valves.
(d) For each instrument rack, field instruments enclosure for purging.

Electro-Pneumatic Convertors (E/P)

Two wire type E/P convertors with an accuracy of +0.25% accepting 4-20 mA dc signals
from control system and converting to 0.2 to 1 kg/cm2 air pressure to operate valve
positioner of all final control elements; Housed in cast aluminum casing (with
polyurethane paint); NEMA 4 or equivalent degree of protection for enclosure. Material
of accessories will be SS. E/P convertors shall have fail freeze (stay put) feature also.
Process connection shall be 1/4” NPT (F) and Electrical connection shall be 72" NPT (F).
Zero/span adjustment facility shall be provided. The E to P converters shall retain the
pneumatic signal (last value) even in failure of control signal and shall have self
volume boosters. Necessary air lock devices and pressure switches for air pressure low
alarming shall be provided.

Solenoid Valves

Solenoid valves shall be provided with control valves / pneumatic control valves hooked
up with process interlock requirements and where direct tripping is involved. The number
of ways for solenoid valve shall be provided as indicated below:

(a) Two (2) way solenoid valves shall be provided, where process line of less than 50
mm with low pressure and temperature application.

(b) Three (3) way solenoid valve shall be provided commonly, where the pressure is
admitted or exhausted from a diaphragm valve or single acting cylinder, e.g,
Pneumatic operated spray water block valve.

(c) Four (4) way solenoid valve shall be provided for operating double acting
cylinders, e.g, Pneumatically operated on-off type dampers.

(d) For operation of the fuel oil corner nozzle valves, fuel oil trip valves etc., double
coil solenoid valve ( latch coil & relatch coil) shall be adopted.

Single coil usage requires always power and loss of power leads to closure
of above valves resulting the unit trip or loss of generation.

(e) Solenoid Valve coils shall be Class-H high-temperature or Class-F construction
as applicable and shall be designed for continuous duty. Three-way solenoid
valves shall be designed for universal operation so that the supply air may be
connected to any port. Solenoid enclosures shall be NEMA-4)/ (Explosion proof
for NEC Class-1, Division 1 area)/ flame proof (IEC-79.1, Part 1) As applicable).
Body material of solenoid valve shall be Die Cast Aluminum or SS316.

()] All solenoid shall be with varister, LED indication, surge suppress diode and circuits.

Power Cylinders (Pneumatic)

Mounting Type : a) Fixed position mounting (End
mounting).
. b) Trunnion mounting
Control Signal : 0.2 to 1 Kg/Sq. cm. from I/P converter for

modulating purposes. 24V/48VDC operated
solenoid valve operating on pneumatic line.
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3.03.34

3.03.35

Vol-V : Instrumentation & Control Works

The Pilot solenoid will have separate coils for
open closing purpose.

Supply Air : 0-7 Kg/Cm2.

Selection : Based upon thrust / torque, stroke length,
angular movement, full-scale travel time,
repeatability, space factor etc. Provision for
air-to-open and air-to-close operation.

Casing : IP-65.
Accessories (as required) : a) Air lock relay
b) Hand wheel.
c) Air filter regulator with gauge.
d) Volume Booster.
e) Limit Switches.

f) Positioner with Input, Output and
supply pressure gauges.

9) Pilot Solenoid Valve (Double Coil
type)

h) Position Transmitter (4-20 mA DC
linear output, LVDT or non contact
type).

Fail-safe operation : Stay put, open or close position on pneumatic
/ electrical power supply failure as per process
safety criteria.

Repeatability : Better than 0.5% of full travel.

Hysterisis : Less than 1% of full travel.

Nucleonic Type Density Meter (For Ash Handling Plant):-

Type : Nuclear type radiation
Application : Abrasive Slurries & Corrosive Chemicals
Accuracy : < 1% of Span
Orientation : As per requirement.
System Type : Radiation Source & Scintillation Detector
Meter Material : SS 316L/ Aluminium with PVC coating
Connection material : SS 316L
Compensation : Temp. Compensation required
Type (Transmitter) : SMART, 2 Wire HART based
Operating Principle : As the density increase, the
lower the radiation field at detector and vice
versa.
Output : ith photomultiplier, 4-20 mA, DC
Electrical Connection :
Enclosure Class
Local Display
Accessories

Application
Detector
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1. As per requirement.
2. : SS 316/ Cast Aluminium alloy
3. art material : SS 316
4, iNCi : Vibration Density measurement
Convertor
1 Output 4-20 mA DC isolated.
2. Electrical Connection 2" NPT
3. Enclosure Class IP 65
4 Local Display igital 5 digit, density
[ with temp. compensation.
5. Accuracy
6. Response time :
7 Power Supply : 0 Hz. From UPS

3.03.36 ULL CORD SWITCH
Addressable Type
: Cast Iron
Contact rati : Continuous 10 Amp, Breaking 2
Amp. (240 V AC)
No. of contac 2NO +2NC
Reset facility Manual Reset
Type of enclosure Die Cast Aluminum
Degree of protection Flame proof/Explosion proof for NEC
class 1, Division 1 area
Local trip indication Required
Accessories 1. Canopy over lever of pull
Cord switch.
2. Linking of switches
through a single cable for each
section.
Each pull cord switch shall be
provided with red LED indication
lamp for prominent visible indication
of tripping.
4. “One _number indicator panel which
all display the exact number of
safety switches (pull cord and belt
sway switches) operated in a loop of
. It shall also monitor the
condition “qf field cable connecting
the switches in series & generate
signal if field cable is found broken or
short. The indicator panel shall
display the operated_switch number.
The same indication\ghall also be
available in CHP P operator
station.
3.03.37 BELT SWAY SWITCH
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3.03.38

3.03.39

3.03.40

Contact rating

No. of contact
Reset facility
Type of enclosure
Degree of protection

Accessories

ZERO SPEED SWITCH

Type
Body
Contact rating

No. of contact
Reset facility

Type of enclosure
Degree of protection

Accuracy
Repeatability
Differential
Accessories

Type
Sensor Materia
Mounting
Insulation Material
Contacts

Type of enclosure
Degree of protection
Electrical Connection
Repeatability

Local Indication
Accessories

UTE BLOCK SWITCH

Vol-V : Instrumentation & Control Works

Addressable Type

Cast Iron

Continuous 10 Amp, Breaking 2 Amp.

(240 V AC)

2NO +2NC

Auto Reset

ie Cast Aluminum

e proof/Explosion proof for NEC class 1,

ay switches shall be provided
with a common~bridging push button which
may be kept pres to bypass the limit
switch before restarting conveyor.

3. Same as above 3.03.36 (4).

Microprocessor Based
Cast Iron
Continuous 10 Amp. (240 V AC)

2NO +2NC

Manual Reset

Die Cast Aluminum

Flame proof/Explosion proof for NEC class 1,
Division 1 area

+/- 5%

+/- 1%

+/- 5%

Canopy

RF Based

SS 316

Flanged

PTFE

2NO +2NC

Die Cast Aluminum
66

To be provide
a) Neoprene Gaske
b) SS Tag plate, Nickel ed brass double
Compression type cable glan

Humidity & Temperature Sensor with LCD display for AC Plant

Humidity Sensor | | |
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Measurement range : 0-100%r.h.

Range of use : 0-100%r.h.
Measurement accuracy at 239 +2%

C 0-100% r.h.

Temperature dependency : <0.05% r.h./°C

%Jtput signal, linear (terminal: DC4-20mA = 0-100%r.h.
I

Temlperature Sensor

Rangégf use : 0-50° C & -35t0 35° C
Sensing éliment : Pt1000 class A
Measurementaccuracy at 15+ +0.5K

35° C

Output signal, linear (terminalf: DC4-20mA = 0-50° C & -
12) 35t035°C

General Sensor Dat

Power supply \

Operating voltage : AC 24V +20%

Degree of Protection &
Safety Class

Degree of protection of \

housing
With enclosed cable gland : 1565 to IEC 529
Safety class : 1l ‘[‘Q\EN 60 730
Environmental Condition \
Temperature (housing with|: -40to0 70
electronics)
Humidity : 5 to 95%\ r.h. (non
condensing)
Location : In each AHU room and
Control room
N\
3.03.41 DEW POINT METER
Type : 2 Wire Loop Powered Dew point Transmitter
Overall Range : -60°C to +20°C Dew point
Accuracy : 1 2°C Dew point
Material : SS316 (wetted parts)
Features : AUTOMATIC CALIBRATION

e Can be Configured for Linear 4-20mA signal in
°C & °F Dew point, ppm(v), ppb(v), g/m3
e Temperature Compensation
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3.03.42

3.03.43

3.03.44

Vol-V : Instrumentation & Control Works

Failure Diagnostics

Long Term Stability

Fast Response

IP 66 / NEMA4X Protection

Supplied with Calibration Certificate Traceable
to National & International Humidity Standards

Sensor protection with sintered filter
e Local LCD Display for Dew Point

Junction Boxes

V. Type : Flame proof/weather proof

Vi. Enclosure : IP-65/Explosion/Flame Proof as per area
classification.

vii. Material : FRP with protective Coating

viii. Cable entry : Bottom or Side

iX. Cable glands : Double compression type — Nickel plated
brass with PVC hoods.

X. Mounting : Indoor/Outdoor

Xi. No. of terminals : As required with standardization with 20%
spare of each size & type.

Xii. Terminals : Phoenix/Wago (screw less cage clamp type spring
loaded)

Xiii. Grounding : Two terminals for body and shield ground

Xiv. Door : Hinged, lockable type.

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

Xii The brackets, bolts, nuts, screws, glands, lugs required for erection shall be of

brass, included in bidder scope of supply. High voltage & insulation resistance
test shall also be conducted.
Xiii M6 Ni plated Brass earthing stud shall be provided (external 2 nos. internal 1 no.)
Xiv Gasket (Normal)- Neoprene thickness 6.0 mm

Interposing Relays (IPR)

Electro magnetic type IPRs with modular design, plug-in type connections,
suitable for channel/DIN rail mounting in cabinets; coil rating 24V D.C; 2 set of silver
plated change over contacts rated for 0.5A 220 V DC/8 A 240 V AC. Free wheeling diode
across relay copper coil and self reset type status LED indicator flag (electronic) shall be
provided. Manual forcing/override facility is required. The test voltage for relay shall not
be less than 4 KV with operating temperature from —20 deg. C to 60 deg. C. The relay
shall have the necessary approvals like VO inflammability class in accordance with
UL94”, IEC60664/IEC60664A/DIN VDE 0110. Facility to stimulate IPR manually shall be
provided.The VA burden of relays shall be suitable to match the capacity of output
modules. Interposing relay & sockets for mounting the interposing relay shall be of same
make only.

RECORDERS (CHARTLESS)

Type : Micro-processor based, Digital
TFT display type
- No. of Channels : Forty Eight (48) point).
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3.03.45

Input Signal
Recording method

Display colour
Bar graph facility
Digital indication
Accuracy

Programmability
Data Storage
Data Retrieval

Scan rate

Power Supply
Ambient Temperature
Mounting

Application software
Internal Memory
Screen

Resolution

Type of Display

Event Sampling
Zoom & Scroll Facility
OWS and printer connectivity port

Communication

DIGITAL INDICATOR
Type
Input

Number of inputs
Range

Vol-V : Instrumentation & Control Works

6 Nos. of recorders shall be supplied with
BTG packages and the parameters shall be
decided during detailed Engineering.
Quantities of recorders for BOP packages
shall be decided during detailed
Engineering.

(Simultaneous parameter display preferred)
Fully configurable multi range
(Programmable) universal (input)
Continuous with different colour,

for each channel

Selectable from 30 Colours

To be provided

To be provided

+/- 0.1 % for reading for DC V

Input And 0.1 Deg for TC/RTD input

Front key board

hard disk/ Flash Memory

Compact 4 GB flash Memory card

and USB port with 8 GB USB drive.

< 20 m second for individual channel.
Selection of scan time for individual
channel is required.

240 VAC 1 Phase UPS

0-50 Degrees

Front panel mounted weather &

Dust proof IP 65

Yes, To be provided

400 MB or more

> 10.5" colour LCD TFT

> 640 X 480 Pixels

i) Trends

ii) Bar Graph

iii)Digital display/ values

1/2/5/10/30/60/120 sec.

Required

Required

Necessary software shall be

supplied for uploading the data.

Additional MODBUS/PROFIBUS ports
connectivity between recorder and third
party systems.

Programmable electronic digital indicator
with floating point decimal.

4-20 mA DC/1-5V DC/RTD/T/C.

One

As per requirement/adjustable by end user
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3.03.46

3.03.47

Number of digits

Digit height

Display

Input over range/open
sensor (T/C)

Input hold time
Accuracy

Power supply
Mounting

Size
Other Particular

Vol-V : Instrumentation & Control Works

through key pad available on the indicator.
Four plus sign

20 mm or larger

Fluorescent red

All digits to flash

0.7 seconds max.

+0.25% of span

240V AC, 50Hz

Flush panel, compatible for

mounting on mosaic grid panel

96x48 mm

Indicator receiving thermocouple

signal shall have automatic cold junction
compensation.

Retransmission Output 4-20 mA isolated
required.

24 V DC inbuilt power supply

Alarm contact with 2 NO/NC contact (rating
5A/230 V AC)

RECEIVER INDICATORS (SINGLE/DUAL CHANNEL)

Type
Input Signal

Scale

Measurement Accuracy
Resolution

Dead band
Repeatability

Full scale response time
Power Supply
Connection
Accessories

Other Particulars

Temperature Scanner

Type

No. of channels
Input

Accuracy
Number of digits
Digit height
Display color
Display mode for

Analogue indicator

Universal input (T/C, RTD,

4-20 mA, Voltage)

Range fully configurable and

programmable

+ 0.2% of span + 1 count

0.5% Span

+ 0.2% of span

0.2% of span

Less than two(2)seconds

240V AC, 50 Hz

Plug in type

Mounting Bracket for Bins

Indicator receiving thermocouple

Signal shall have automatic cold junction
compensation.

Retransmission Output 4-20 mA isolated
required.

Microprocessor based Electronic Digital Scanner.
16/24 (as per the application)

RTD /Thermocouple/4-20mA

+ 0.1 of FS + 1 count

4 digit (7 segment display with Engg. Units)

12 mm or larger

Fluorescent red/green

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
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3.03.48

3.03.49

3.03.50

Input over range/open
sensor

Mounting

Zero and Span

Serial communication
communication
Memory Capacity
Alarm output

Contact rating

Power supply
Properties

Operation Modes

AMMETERS (AMM)

Input
Mounting

Face Dimensions
Scale/Type

Zero adjustment
Accuracy
Indication
Magnetic Shield
Quantities

VOLTMETER:

Input
Mounting

Face Dimension
Range
Accuracy
Indication
Magnetic Shield
Connection
Quantities

Vol-V : Instrumentation & Control Works

All digits to flash

Panel mounting
Adjustable by digital calibration
Isolated RS232/485 for modbus-RTU

5MB Flash

Required

2A at 220V AC

240 V AC/24V DC

i. Any channel shall be configured for
Data Logging

ii. Channel to Channel online Isolation
shall be provided

iii. Real Time RTC Interface for Printer
shall be provided

Auto/manual mode, Run mode, Verify mode,

Calibration Mode, Program mode.

4-20 mA DC

Flush panel, compatible for

mounting on mosaic grid panel

96 x 96 mm

Moving coil, circular, FSD 240

deg. With six times suppression scale
Screw on meter face

+ 1 percent (class 1)

Pointer with scale

Shielded Case

For all HT Motors & LT motor

with rating > 30 KW and other critical
application motors/drives.

4-20mADC

Flush Panel, compatible for

mounting on mosaic grid panel

96x96 mm

As per requirement

+<05%

Digital type 4 1/2 digit

Shielded Case

Plug in type

For 230 V AC input power supply, UPS
power supply, 24 V DC interrogation voltage
& 220V DC.

FREQUENCY METER/MW METER (DIGITAL)

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
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Vol-V : Instrumentation & Control Works

Type Electronic digital 7- segment with
fluorescent display
Input 4-20mADC
Mounting Flush Panel compatible for
mounting On mosaic grid panel
Number of digits 41/2 digit
Face Dimension 192X192 mm
Digit size Approximately 40 mm
Range As per requirements
Accuracy +0.2Hz
Display Red LED display.
Connection Plug in type
Magnetic Shield Shielded Case
3.03.51 AC CURRENT TRANSDUCERS
Input 0-1ACT current
Output Dual 4-20 mA with 500 impedance
Mounting Back rail
Accuracy +0.25%
3.03.52 DC CURRENT TRANSDUCERS
Input 0-75mV
Output Dual 4-20 mA with 500 impedance
Mounting Back rail
Accuracy +0.25%
3.03.53 AC VOLTAGE TRANSDUCERS
Input 0-110V PT, Volts
Output 4-20 mA with 500 impedance
Mounting Back rail
Accuracy +0.25%
3.03.54 DC VOLT TRANSDUCERS
Input System Voltage
Output 4-20 mA with 500 impedance
Mounting Back rail
Accuracy +0.25%
3.03.55 TRANSDUCERS FOR POWER
Input CT andPT (1A) (110V)
Output 4-20 mA with 500 impedance
Mounting Back rail
Accuracy +0.25%
3.03.56 TRANSDUCERS FOR FREQUENCY
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Input : 110V PT Volts
Output : 4-20 mA with 500 impedance
Mounting : Back rail
Accuracy : +0.25%

3.03.57 TRANSDUCERS FOR POWER FACTOR
Input : PT (110V)
Output : 4-20 mA with 500 impedance
Mounting : Back rail
Accuracy : +0.25%

3.03.58 TRANSDUCERS FOR MVAR
Input : CT & PT (110V/1A)
Output : 4-20 mA with 500 impedance
Mounting : Back rail
Accuracy : +0.25%

3.03.59 DIFFERENTIAL FREQUENCY TRANSDUCERS (FOR SYNCHRONIZATION)
Input : 110V PT
Output : 4-20 mA with 500 impedance
Mounting : Back rail
Accuracy : +0.25%

3.03.60 DIFFERENTIAL VOLT TRANSDUCERS (FOR SYNCHRONIZATION)
Input : System voltage
Output : 4-20 mA with 500 impedance
Mounting : Back rail
Accuracy : +0.25%

3.03.61 PUSH BUTTONS (PB)/ ILPBs FOR ON/OFF, OPEN/CLOSE, START/STOP
Type ; Momentary/Miniaturised

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

Contact Configuration : 2NO +2NC
Contact Material : Hard Silver Alloy
Contact Rating : 500V /10 A
Insulation Voltage : 2 KV for 1 minute between
terminals and earth
Lamp Rating :-
a) Voltage : 240V AC
b) Watt : 2 Watt (approx.)
Colour
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Vol-V : Instrumentation & Control Works

Red — ON/Start/Open ILPB
Green — OFF/Stop/Close ILPB
Red - energized, running, Start, valve open LED/Lamp
Green - de-energized, stopped, valve closed LED/Lamp
Light yellow - abnormal, discrepancy LED/Lamp
Red — OFF/Stop/Close PB
Green — ON/Start/Open PB
Red - Emergency trip push buttons with red flap / hinged
Transperent arylic cover.
3.03.62 PUSH BUTTON FOR Control DESK: Momentary mosaic grid mounted
24x48 mm size, single PB 18x40 mm
Colours for DESK RELEASE - Yellow,
Desk Lamp test - Blue, Desk Ack - Green
3.03.63 PUSH BUTTON FOR : Momentary (Miniaturised) suitable
SEQUENCE START/RELEASE for mosaic grid 24x48 mm
3PB+5LED
3.03.64 PUSH BUTTON FOR ANNUNCIATION
Contacts
- Number & Type : As per requirement
- Breaking capacity : 1 Amp, 220V DC
10 Amp, 600V AC
Different colours for Accept/Ack - Green, reset
Grey, Lamp test — Blue, System Test — Yellow
& Audio Ack - Black.
3.03.65 BELT WEIGHING SYSTEM
3.03.65.1 Geheral

The mechanical design and constructional features for belt weigher has been
described under mechanical section, hence not repeated here, Similarly motor
specifications forthe same has been covered under electrical specification, hence
not repeated here.

The belt weighing system™shall have its own local control panel to be located in
electrical equipment room. TheNocal panel shall include:

(a) Local flow rate indication
(b) Integrated flow rate indications
(c) System alarm annunciation

(d) Local Calibration facility

(e) Power on/off

All these above display shall be backlit LCD type with 12mm character height. NI
Cd Battery back up (60 minutes backup) shall be provided the measurement
system.

(a)Application : Bulk material, Powder material
(b)Drive Protection : Reverse Polarity, Communication failure
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SPECIFICATION NO.: PE-SS —999- 145 —054A
T SPECIFICATION FOR VOLUMEN B
Hﬂ[[ LOCAL PANELS SECTION D
: REV. NO. 03 DATE : 16-09-2013
SHEET 1 OF 6
1.0 SCOPE

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

2.0 CODES AND STANDARDS

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

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

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

) [S-5: 2007 :  Colors for ready mixed paints and enamels.

) 1S-1248:2 003 . Direct Acting Indicating Analog Elec Measuring Instruments.

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

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

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

) ISA-18.1:1979 . Annunciator Sequences and Specification

) NFPA-496:2003 . Purged & Pressurised Enclosure fo r Elect rical Equipmentin
Hazardous Locations.

3.0 TECH NICAL REQUIREMENTS
3.1 Panel Construction

3.1.1

3.1.5

3.1.6

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

The panels shall be of free standing type either welded construction on angle iron (minimum section of
50x50x4 mm) structure or folde d con struction by she et m etal formatio n dep ending upon th e
equipments to be mounted on it. The panels shall be robustly built and stiffeners as necessary shall be
provided.

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

The salient features of construction shall be:

Sheet material: Cold rolled sheet steel

Frame thickness: Not less than 3.0mm

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

Panel Height: As Required

Gland plate thickness: 3.0mm

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

The panel shall be provided with rear doors with integral lockable handle. The door when locked shall
be held at mi nimum three places. The door width shall not be more than 550mm.The doors shall be
provided with suitable stiffeners to prevent buckling. The handle shall be on the right sid e of the door.
The door shall be remov able type with conceal ed hinges to facilit ate maintenance work. Suitable
pocket inside the door sh all be provid ed for kee ping the drawi ngs / docum ents. Double door shall be
provided with suitable glass windows, as per the requirement.

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

3.1.10

3.1.11

3.1.12

3.1.13

3.1.14

3.1.15

3.1.16

3.1.17

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

All steel surf aces shall be cle aned by sand/ pellet blastin g, treated fo r pi ckling, de greasing an d
phosphating etc. by seven tank method. The p anel shall have a high quality finish and appearance.
The panel shall be painted with two coats of primer followed by two coats of epoxy / synthetic enamel
based final paint of color shade and fini sh as given in data sheet-A (No. PES-145A-DS1-0). Minimum
thickness of the paint shall be 85 microns for external paint and 70 microns for internal paint.

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

All operable and indicating devices shall be mounted on the front of the panel while aux. Relays / timers
MCBs etc. re quired for re alization of control | ogics shall be mo unted on a mounting plate inside the
panel. Auxiliary relays and timers etc. shall be grouped according to the control function.

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

Single / dual control power supply feeders of voltage class as specified in data sheet-A (No. PES-145A-
DS1-0) shall be provided by the purchaser. In case redundant power supply feeders are provided then
auto ch angeover unit sh all be mounte d on the pan el are in the panel su pplier's scope. Whe re DC
control power supply is specified an additional 240V, 50 Hz AC supply feeder for powering of space
heater and lighting shall be provided by the purchaser. Suitable arrangement shall be provided inside
the panel to receive and termin ate the power supply feeder(s). For thi s purpose M CBs of suitable
current rating shall be provided by the vendor. A su pervisory relay along with a pilot lamp t o indicate
control supply ‘ON’ shall b e provided on the panel. Any other po wer supply required for the operation
of the devices mounted in the panel shall be arranged by the vendor.

The internal wiring shall b e carried out with 1100 volt grade PV C insulated copper multi strand wire /
flexible of 1.5mm2 si ze. AC & DC wires shall be k ept separate from each other. Separate colou red
wires to b e used for AC and DC circuits. All wire s shall b e properly numbered and identified with
ferrules as per the Control sche me/ wiring diagram. Wires shall be routed and run through PVC
troughs.

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

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

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

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

Local Panel shall be provided with main name plate of 150 mm x 40 mm size having inscription of 20
mm height. The individ ual devices on the pa nels shall be a s provided with separate name plate with
inscription of 3 mm height. The instrum ent / devices shall be provided with stick on label plates inside
the panel. T he material of the main and individual labels shall be three (3) ply 3 mm thi ck Traffolyte
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Sheet/ 2 mm Anodised  Aluminium Plate. The inscriptio n shall be with  white letters on bl ack
background on traffolyte sheet. The labels shall be fixed by self tapping non-rusting screws.

3.1.18 Vendor shall furnish electric load and heat load list ( in case panel is to be placed in ac environ ment )

3.2

3.2.1

3.2.2

3.2.3

324

3.2.5

3.2.6

3.3
3.3.1

3.3.2

of each panel.

azardous Area Panel Requirement

The h ocal Panel lo cated in hazardous area s hall be pressurized as per NF PA-496 requirements to
it no n-hazardous. Alarms shall be p rovided for lo cal and rem ote annu nciation wh en
tion falls below 2.5 mm of water column. Protection shall be of type Z of NFPA-496. It shall
not be po ‘ssible to swit ch ONthe powerof purged section unless itis pu rged a s per the
recommendation of NFPA-496. Vendor must provide a protective device on the p anel to protect the
panel from oveipressurisation.

Vendor shall su pply p ressurisation kit co nsisting o f valves, re striction o rifices, du al filter regulation,
pressure gauges, prassure switches, rotameter etc. Pressurisation kit shall be surface mounting on a
metal board and lo cated outside the | ocal panel. Pressu risation kit shall fu rther consist of sole noid
valve flow switch, timer bk ow off safety device etc., so as to m ake purging fully automatic. However
final start shall be manual. \Panel protection against over pressure to be provided as per NFPA-496.

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

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

All push butt ons et c. req uiring frequ ent operatio n durin g ma chine run ning shall have go od po sitive
sealing. Weatherproof housing or cover to\be provided wherever necessary. Vendo r shall provide
pressurisation bypass switch o utside explosion proof e nclosure of p ressurized p anel with lam p
indication. This shall be used only during maintapance. All hinges, screws, other non-painted metallic
parts shall be of stainless steel material.
Provision to switch off manually all typ es of power skall be provided in the panel. In a ddition, it shall
also be possible to switch off power circuits / componen{s which are powered from motor control centre
or control room manually in case of pressurization failure\ All such cable s from MCC and main control
room shall be terminated in explosion proof boxes (NEMA-

Control & Monitoring devices

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

Alarm Annunciator System

It shall be solid state discrete facia type having a sequence of ISA-S18.1A or as specified, opaque facia
windows of 70 mm x 50 mm size, havin g two (2) lamps per window, and hooter of 10W, and provision
for re peat g roup alarm at remote. Th e annunciator sh all be provided with t en (10) p ercent sp are
windows or minimum two (2) windows along with electronics.

3.3.3Relay s

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

3.3.4 Timers

The timers shall be ele ctronic type suit able for sp ecified control supply. Its contact co nfiguration and
rating shall be suitable for the sp ecified control fun ction. However, minimum co ntact rating shall be 5
Amp AC & 2 Amp DC as applicable.
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3.3.5 Control / Selector Switches
Switches shall be Rotary Cam type with minimum of 5 Amps AC & 2 Amp DC continuous current rating.
Selector switches shall be stay put type while control switche s shall b e spring-return-to-neutral type.
Contact configuration and rating shall be as per the control function requirement. The switches shall be
lockable type wherever specified. Ea ch switch shall be provided with en graved plates indicating the
switch position / functions.

3.3.6  Push Buttons / Indicating Lights

The push buttons shall be momentary action self-resetting type, however stop P.B. for unidire ctional
drives shall be provided with manual reset facility. Its contact configuration & rating shall be as required
for the control function but minimum 2 NO + 2 NC of 5 Amp. AC rating. It sh all have round coloured
projecting tab and engraved escutcheon plate / inscription plate. Colour coding of push buttons shall be
as under:

RED Motor OFF / Valve CLOSE YELLOW Alarm acknowledge Left Hand Side
GREEN Motor ON / Valve OPEN BLACK Lamp test Right Hand Side

Indicating lights shall b e suitable for direct conn ections across specified power su pplies. It shall be
fitted with built in resistance to prevent circuit tripping on shorting of lamp filament. It shall be fitted with
LED cluster type lamp replaceable from front.

GREEN Motor OFF / Valve CLOSED condition ~ AMBER Motor tripped Left Hand Side
RED Motor ON / Valve OPEN condition WHITE Normal / healthy Right Hand Side

3.3.7 Ammeters

3.3.8

3.3.9

4.0

4.1

4.2

Ammeter shall be 96 x 96 mm si ze, 90 deg. d eflection, 1.5% accuracy, 1 Amp . CT o perated or with
4-20mA input and Flush mounting type as called for in the dat a sheet-A (No. PES-145-54A-DS1-0).
Ammeters for motors shall have six (6) times folded scale at upper end to enable motor starting current
indication

Miniature Circuit Breaker (MCB)

These shall be insta ntaneous magn etic trip type for short ci rcuit in additio n to current time inverse
delayed thermal trip feature for over current prot ection. The housin g of MCB shall be m ade of non -
ignitable, high impact material. It shall have minimum short circuit rating of 9 KA for AC Voltages and 4
KA for DC Voltages.

Makes of various instruments / devices shall be as given below

1. Alarm Annunciators : Procon / 11IC
Ammeters : AEP / IMP
3. Control / Selector Switches : Alsthom / Kaycee / Siemens / L&T
4. Push Buttons / Indicating Lamps : Siemens / L&T / Teknic / Alsthom
5. Auxiliary Relays : Jyoti / Siemens / L&T / OEN
6. Timers : L&T / Alsthom / Bhartiya Cutler Hammer
7. MCBs : S&S Power Engg. / Indo Asian / MDS
8. Terminal Blocks : Jyoti / ElImex

TESTING AND INSPECTION

The bidder shall ado pt suitable quality assurance program to ens ure that the equipments
offered will meet the specification requirements in full.

BHEL’s standard Quality Plan for L CP is enclosed with the spe cification. The bidder shall furnish
his acceptance to BHEL’s QP and submit the signed and stamped copy of QP along with the offer.
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4.3 The vendor shall conduct the following tests as a minimum requirement:

4.3.1 Routin e Tests
1. High Voltage (H.V.)

2. Insulation Resistance (I.R.)

3. Functio nal
4.3.2Type Tests

1. Enclosure Class Test
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5.0 SPARES AND CONSUMABLES

5.1 Commissioning Spares and consumables

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

5.2. Mandato ry Spares

The bid der shall offer alo ngwith m ain offer, the Ma ndatory Spa res a s spe cified elsewhe re in the
specification. The Man datory Spares offered shall be ofthe same m ake a nd type asthe mai n
equipment.

5.3. Re commended Spares

The bi dder shall f urnish a li st o f Recomme nded S pares indi cating the no rmal service
expectancy period an d freque ncy of repla cement; quantitie s re commended for 3 years operation
alongwith unit rate again st each item to enabl e BHEL/BHEL’s Custome r to pl ace a separate order
later, if required.

6.0D RAWINGS AND DOCUMENTS

6.1 The bidder shall furnish the following documents in required number of copies along with the bid :
1. Data Sheet no. PES-145A-DS1-0
2. General Arrangement Drawing.
3. Catalogue and technical information for instruments and devices.

4. Quality Plan.

6.2 The vend or shall fu rnish the followin g documents in required number as agreed after the award of
contract:

1. Data Shee No. PES-145A-DS2-0

2. GA Drawing indicating layout of instruments, construction d etails, foundation details, cable gland
plate alongwith cable glands and all details mentioned in this specification.

3. Control Schematic Diagram along with grouping of different terminals for various functions.

4. Catalogue a nd tech nical information for instru ments and devices with sele cted option s clearl y
marked.

5. 0&M Manuals.

6. “As Built” Drawing.

7. CDs.

7.0 MARKING AND PACKING

71 Panel with all instruments / devices mounted on it shall be suitably packed & protected for the entire
period of despatch, storage and erection against impact, abrasion, corrossion, incidental damage due
to vermin, sunlight, high temperature, rain moisture, humidity, dust, sea-water spray (where applicable)
as well as rough handling and delays in Transit and storage in open.

8.0 APPLICABLE DATA SHEET FORMS
This document shall be read with one or more of the following data sheet forms :

- Data sheet A&B for Local Panels : Data sheet no. PES-145A-DS1-0
- Data sheet C for Local Panels : Data sheet no. PES-145A-DS2-0
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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)
GENERAL MANUFACTURER
O FOLDED [0 WELDED
CONSTRUCTION
(As per requirement EDN)
FRONT [02.0 mm
OTHER 02.0mm
ENCLOSURE SHEET THICKNESS DOOR 01.6 mm
HEIGHT [ 2365 mm for stand alone panels. [ Other ............
OTHER [0 Load bearing sheet front shall have 3mm thickness
INPUT POWER SUPPLY * 1240V 50 Hz AC 0O 220V DC
TECHNICAL [0 415V 3 PHASE 3W [ 415V 3 PHASE 4W

(ANY OTHER POWER REQUIREMENT

TO BE DERIVED FROM THIS SUPPLY ONLY)

NO. OF FEEDERS 0O ONE O TWo
STARTER WITH MCC

O REQUIRED O NOT REQUIRED
(CHECK WITH MAUX/ELEC)

amcc 0O RELAY PANEL

IPR POSITION

CONTACT RATING OF RELAY

05 Amp, 230 VAC [ 0.25 Amp, 220V DC

CONTROL SUPPLY

O 110V AC O 220V AC
0 220v 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 00 NOT REQUIRED

PAINT TYPE

O EPOXY ENAMEL
O EPOXY POWDER COATED

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

0 REQUIRED O NOT REQUIRED

PANEL COLOUR (EXTERNAL)

O LIGHT GREY (Shade 631 1S-5)
[0 OPALINE GREEN (Shade 275) .

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

CLASS OF PROTECTION

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

CONTROL HARDWARE

O RELAY BASED
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DATA SHEET FOR LOCAL PANELS

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

SECTION

REV. NO. 02 DATE: 16.09.2013
SHEET 2 OF 3

Data Sheet A & B

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

DATA SHEET-A FOR LOCAL PANEL DATA SHEET-B
(TO BE FILLED BY PURCHASER) (TO BE FILLED-UP BY
BIDDER)
00 FOUNDATION BOLTS [0 ANCHOR
FOUNDATION ARRANGEMENT FASTENERS
WEIGHT OF PANEL (Kg.) | e (Vendor to specify )
00 PRESSURISED [ UNPRESSURISED
PANEL TYPE
As per Requirement
CABLE GLAND 00 DOUBLE COMPRESSION
AMMETER (TYPE OF INPUT) * 01 Amp CT 0 4-20 mA
SCOPE OF SUPERVISION FOR
ERECTION & COMMISSIONING [ APPLICABLE 0 NA
* 70 BE CO-ORDINATED WITH PEM ELECTRICAL
PREPARED BY CHECKED BY APPROVED BY COMPANY SEAL
NAME AANCHAL CHOUDHARY SACHIN SRIVASTAVA MA MANSOORI NAME:
DESIGNATION SR.ENGR DY.MNGR D.GM
SIGNATURE SIGNATURE:
DATE 16.09.2013 16.09.2013 16.09.2013 DATE:
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DATA SHEET FOR LOCAL PANELS

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

VOLUME

SECTION
REV. NO. 02 DATE: 16.09.2013
SHEET 3 OF 3

Data Sheet C

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

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

GENERAL

MANUFACTURER

CONSTRUCTION

O FOLDED

(As per requirement EDN)

O WELDED

ENCLOSURE SHEET THICKNESS

FRONT

OTHER

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.)

PANEL TYPE

CABLE GLAND

AMMETER (TYPE OF INPUT)

SCOPE OF SUPERVISION

NAME
SIGNATURE

DATE

PREPARED BY

CHECKED BY

APPROVED BY

AANCHAL CHOUDHARY

SACHIN SRIVASTYAVA

MA MANSOORI

16.09.2013

16.09.2013

16.09.2013

NAME:
SIGNATURE:

DATE:

COMPANY SEAL
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6.02.00

6.02.01

Vol-V : Instrumentation & Control Works

CHAPTER-6

SUPERVISORY CONTROL PANELS, SUPERVISORY CONTROL DESKS,
EQUIPMENT PANELS

PANEL AND DESKS

GENERAL REQUIREMENTS

All DDCMIS/PLC/any other control system’s electronic modules, power supply
components, other control devices (except field mounted sensors/transmitters) and
required for completeness of the system shall be housed in cabinets furnished by the
Bidder. All equipment and dedicated cabinets required for termination, marshalling and
proper interface within Bidder's system and also with other systems shall also be
provided by the Bidder.

The cabinet mounted equipments shall be fully assembled, installed in mounting racks,
wired and fully tested as per specification requirements and Owner approved drawings in
the manufacturing works of a qualified manufacturer prior to shipment to the project site.
The Bidder shall ensure that the cabinets are complete and ready for installation before
dispatch from manufacturing works. The installation work at project site for these
cabinets should only involve connections through multi pair cables from marshalling
cabinets (wherever provided) to system cabinets and inter-cabinet/cabinet to
UCD/UCP/BUP.

The Control cabinets shall house all types of modules / hardware to achieve all functions
of Control System including signal conditioning modules, controller modules, /O
modules, communication controller modules, and all other requisite hardware for a
complete system.

SUPERVISORY CONTROL PANELS AND DESKS
Control Desks & Other Furnitures

Supervisory control desks for DDCMIS and other systems shall be supplied for mounting
the required operating station as specified else where in the specification. Also control
desk will be provided for balance work stations — located in computer room, supervisor
room etc. All furniture including chairs and tables for printers etc. shall also be provided
by the bidder.

Also control desk & complete furniture will be provided for work stations & printers —
located in respective control room for BOP packages.

Industry standard Cushioned revolving, wheel, independently, adjustable seat and back
chairs with provision for adjustment of height shall be provided for the operator & unit in
charge & other personnel in central control room area & BOP’s control rooms, simulator
rooms, Conference room, meeting room, documentation room, staff room, CAAQMS
shelters, CAAQMS room etc. These shall be designed for sitting for long duration such
that these are comfortable for the back. The exact details shall be finalised & approved
by Owner during detailed engg.

The actual nos., placement and profile of the main plant control room desk shall be
decided during the detailed Engineering.
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Vol-V : Instrumentation & Control Works

The tentative layout of central control desk, LVS & consoles are shown in the Drg. No.
114-05-0108, 0105 & 0111.

Control Desk for programmer’s, Maintenance Engineer’s, EWS, Serves, PC &
diagnostic OWSs: -

Required numbers of control desks for accommodating programmer’s/main-tenance
engineer’s/diagnostic etc shall be supplied. These shall preferably have the same
dimension as that of supervisory control desks. Also required nos. of control desk will be
provided for work stations & printers — located in respective control room for BOP
packages.

Desks for accommodating printer:

Adequate number of table/desks/stands for accommodating printers in bidder's scope
shall be supplied. Each printer shall be on a separate table / stand.

Care shall be taken to ensure ergonomically aspects so as to create ergonomically ideal
work place considering physical aspects such as an average Indian person’s size and
reach, physiological aspects such as line of sight and field of vision and cognitive factors
such as concentration and perceptivity. Extreme care shall be taken to design the desks
with correct angles and dimensions.

Glass top teak wood offie table with lockable drawers shall be provided for Chief
Enginner room and all other executive rooms.

Supervisory Panel Unit Control Panel

In addition to the LVS and OWS, a limited operation from backup unit control panel is
envisaged for emergency operation and to provide safe shut down of plant. The Unit
control panel shall housed Conventional Push-button (ILPB) stations, Console inserts (for
SG, TG & Generator like FSSS, HPBP, SADC, APRDS, ATRS, ATT, DEHC, LPBP etc),
Trip Push Buttons, EWLI, Ammeters, chartless recorders, & min. 15 nos. programmable
digital display units for Boiler, Turbine & Generator's parameters. The mosaic grid shall
be heat resistant, flame retardant, self extinguishing, and shrinkage free, non reflecting
type. Finish of mosaic grid shall be mat type with out flaring. Hard wired emergency trip
pushbuttons shall be arranged on operator station desk & in parallel on UCP.

Unit control Panel (UCP), shall be located suitably in the CCR.

In addition to above, 21 nos. Programmable digital display units common for both units
showing total MW shall be provided by bidder at different locations of plant. The data to
this DDU will be fed from DDCMIS through MOD BUS/PROFI BUS /RS 485 protocol and
not hard wired. The digit size of the display unit will be 300 mm for 6 Nos. and 200 mm
for 15 Nos. The placements/locations shall be decided during detailed Engineering.

Control panel cum desk with HW annunciation windows, ILPBs, Ammeters, Annunciation
& desk PBs, mimic, lamps, Indicators, recorders, etc. shall be provided as per Annexure
A — Control System Philosophy for BOP packages.

QE\,Y-“ELI'“NCE IN ENGWEE&(N
- G

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03/2013-14

Vol. V /Sheet - 254

DESEIN
Page 301 of 469 PAGE 145 OF 220



146
DESEIN

6.02.03

6.02.04

6.03.00
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(Exact service & quantities will be worked out & approved during detailed engineering by
owner).

Two (2) nos. vertical Steel Almirahs shall be provided for keeping documents in each
BOP package’s control 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 engg.

Suitable lockers (min. 24 nos. per unit) shall be provided in the room adjacent to the each
central unit control room for storing of personal articles of control room personnel.
Similarly suitable lockers (min. 8 nos in each control room) shall be provided in BOP
package control rooms for storing of personal articles of control room personnel. Also,
vertical steel almirahs (min. 4 nos. per unit) shall be provided in Documentation Room
for storing of documents.

Vertical Steel Almirahs shall also be provided for the following rooms, wherein final
quantity may be decided by owner during detailed engineering

Maintenance room — 6 nos. min. (per Unit)

ERP room — 2 nos. min (Common for both unit).

PADO Room — One (1) no. min.(per unit)

Station In charge room — One (1) no. min (common for both unit).
Simulator room — 4 nos. min. (per Unit)

P00

Thickness of steel almirah sheet shall be 18 gauges.

In addition to above, All industry grade furniture including chairs, control tables, tables for
printers etc. & Almirahs for storage of consumables/catalogues/manuals shall also be
provided by the bidder as on required basis and finalized by owner any where in power
plant. Details shall be finalised and approved by Owner during detailed engineering.

Control panels for service system like C.W. Pumps etc. will be located in the respective
control room. In addition ,some local panels will be provided near respective
system/equipment such as Boiler Feed Pump, Hydrogen seal oil system, Electrostatic
precipitator etc.

TERMINATION/Marshalling CABINETS & Interposing Relay Panel

Marshalling/Termination cabinets for the control system shall be supplied for terminating
all cables originating from the field, MCC/SWGR or any other source of signal and for
distributing the signals to different functional panels, MCC/SWGR and control cubicles.

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

Prefabricated cables with plug in connectors at both ends shall be used for extending the
signals to the functional panels. Matching plug sockets shall be provided in the
termination cabinets for terminating the plugs.
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Interposing relay panels for the system shall be supplied for mounting interposing relays
& terminating all cables originating from the DO cards in case of solenoid valves, and
other required services etc. IPR panels shall be placed in CER and LCR.

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

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

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

General features of termination cabinets and accessories shall conform to the general
design and construction specification of panels. Terminal blocks shall be Rail mounted
Terminal blocks (Screw less cage clamp type) with markers.

CONSTRUCTIONAL FEATURES OF PANELS, CONSOLES, CONTROL DESK,
CUBICLES & ENCLOSURES

All panels, cubicles, consoles, SOV panels and enclosures furnished as per this
specification shall be of free standing type and shall be constructed of specified gauge of
steel plates. The panel sheet thickness shall be not less than 2 mm unless otherwise
specified herein.

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

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

All panels shall be mounted on vibration dampers, which are secured to channels
mounted on the floor. The channels shall be field welded to steel plates set into the
concrete flooring. The steel plates shall be located such as to approximate the outline of
panel bases. The exact mounting details shall be as approved by the owner during
detailed engineering stage. All panels shall be provided with adequate ventilation and
packaging density of components shall be restricted so as to limit the temperature rise
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Vol-V : Instrumentation & Control Works

above ambient to 10°C under the worst conditions. All panels shall have auto on/off
switch for internal lighting. All the power supply circuit for control panels shall be
provided with auto changeover circuitry.

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

Exhaust Fans with louvers & filters shall be provided on door’s (front & Rear) upper side to
remove hot air in all consoles, control desk and panels.

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

UPS, 24 V DC & non UPS’s Feeder failure/ healthy indication shall be provided in each
cabinet & remote indication shall be hooked up to DDCMIS/ PLC/annunciation & suitably
grouped.

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

Doors shall be provided with neoprene/polyurethene gasket only.

All the cable entries shall be at the bottom of electronic cubicles/control panels.
Protection class of panels shall be as specified at Vol. V, chapter 2.

Operator Control Desk

In CCR, Operator work station consoles/desk shall be of granite top of curved nature with
powder coated frame. OWS consoles shall be provided with the facility for locating the
CPU, document etc with all required utilities.

Unit In charge desk/consoles shall be of granite top of curved nature with powder coated
frame. OWS consoles shall be provided with the facility for locating the CPU, document
etc with all required utilities.

Station In charge desk/consoles shall be of granite top of curved nature with powder
coated frame. OWS consoles shall be provided with the facility for locating the CPU,
document etc with all required utilities.

Engineer work station and all other consoles/desk shall be ergonomically designed
industrial grade type with swivel chairs for use at the various Programming stations and
all other plant locations. All the equipment like Programmers stations, PC's, various
peripherals & similar devices shall be complete with desks and they shall be of industrial
grade stands and other mounting accessories and the same shall be completely erected
& commissioned by the bidder. Details for other operating and enginering stations shall
be as below:

i. Operator Control desk shall be free standing table top type with doors at the back
and shall be constructed of 3 mm thick CRCA steel plates. It shall have
concealed cable & wire way management system. The top surface of control
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desk shall be 30mm thick with the top 12mm of acrylic solid surface and the
remaining 18mm of laminated medium density fibre board. Control desk shall
consist of vertical, horizontal and base supports with their coverings for work
surface, keyboard trays, Mouse pads, Monitor shelf and concealed cable and wire
way management, perforated trays with covers in both horizontal & vertical
directions.

ii. To achieve durable & water resistant finish, a sheet of “plastic PVC membrane"
on the surface of control desks shall be provided. Final paint finish with proper
smoothening is to be ensured. Final finish of CD should be in line with relevant
International standards. For more durability, the membrane sheet of the Control
desk should extend 200 mm more into the underside of the desk. The cabling /
wiring between OWS & CPU’s, power supply cables etc. shall be aesthetically
routed and concealed from view.

iii. All the control desk shall be equipped with Anti vibration pad of min. 15 mm size.
Cable gland plate thickness shall be 3 mm.

iv. Doors shall be provided with neoprene/polyurethene gasket only.
6.05.00 SURFACE PREPARATION AND PAINTING
All panel exterior steel surfaces shall be ground smooth, and painted as specified below:

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

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

a) Exterior- RAL 7032/RAL 7035.

b) Interior - Glossy white two coats/RAL 7035 with fire resistant paint

One uniform colour shade as finalized shall be applicable for complete plant.

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

6.06.00 PANEL WIRING

Interconnecting wiring shall be provided between all electrical devices mounted in the
panels, and between the devices and terminal blocks if the devices are to be connected
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to equipment outside the panels by cabling and through pre-fabricated plug in cables. All
alarm contacts located within a panel shall be wired to terminal blocks. Thermocouple
and other special circuits shall be field wires direct to instrument terminal blocks without
the use of panel wiring.

All control and instrument wiring used within the panels shall confirm to NEC and NEMA
standards and shall be factory installed and tested at the works of a qualified
manufacturer. All interior wiring shall be installed neatly and carefully, and shall be
terminated at suitable terminal blocks. Sufficient clearance shall be provided for all
control and instrumentation leads, and all incoming and outgoing leads shall be
connected to terminal blocks suitably located for connecting external circuits.

All panel wiring shall have appropriate ferruling for clear identification. Interior wiring
shall be so arranged that the external connections can be made with only one wire per
terminal point. Any common connections shall be made internal side of the terminal
blocks. Common connections shall be limited to two wires per terminal. Instrumentation
cable shield wires shall be connected to separate terminal at the terminal block. Signal
circuit shields shall be grounded separately.

All internal wiring (except low level instrument wiring) shall be National Electric Code
Type SIS, Polymetric/Elastomeric insulated, tinned copper stranded conductor,
switchboard wire, or owner approved equal.

Panel wiring shall have a flame resistant insulation with adequately sized 650/1100 V
grade tinned copper stranded conductor based on current carrying capacities as etc forth
by the National Electric Code.

Wire sizes shall be as specified herein and suitable for intended applications.

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

Wiring shall be arranged to enable instruments or devices to be removed and/or serviced
without unduly disturbing the wiring. No wire shall be routed cross 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.

Panel wires shall be identified with wire number and each termination by means of Action
craft products split sleeve or Borden Chemical Co. indelible tubing markers or owner
approved equal. Corrections and modifications of all panel wiring shall be Bidder’s sole
responsibility. Any corrections/modifications required at site for successful commissioning
shall be done by the Bidder without any additional costs. Terminal lugs furnished must
be of the compression, insulated sleeve, half ring tongue type. Open-ended terminal lugs
will not be accepted. Wires shall not be looped around the terminal screws or studs.

Wires shall not be tapped or spliced between terminal points.
Panels, cabinets, consoles/desks will be provided with removable, gasketed cable gland

plates and cable glands, for all floor slots used for cable entrance. Split type grommets
shall be used for prefab cables.
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Internal wiring in factory prewired electronic systems cabinets may be installed according
to the Bidder’'s standard as to wire size, insulation, and method of termination on internal
equipment except that insulation for all wiring power supply wiring, and interconnecting
cables between devices shall pass the following tests.

a) Flammability test IEEE 383/1974

b) When tested under UITPP test method or ASTM 2893/77 light transmittance of
80%

c) When tested under IEC 754-1 maximum acid gas generation shall be 2% by
weight

d) Oxygen index not less than 30 as per ASTM D 2863.

All terminations for intra panel wiring inter panel cabling and connecting the Bidders
panels, PB stations, control stations etc. shall be with cage clamp Screwed less
connections. Soldered connections are not acceptable. All field side or external input
connections shall also preferably of Cage clamp/Spring Clamp/ Screwed less connection.

Conductor Clamping shall also confirm to Standard IEC — 60947-1 & IEC-60947-7-1.

Identification of conductors may be done by insulation colour coding identified on
drawings or by printed wiring lists. Terminal blocks for connection of external circuits in
to factory prewired electronic system cabinets shall meet all the requirements as
described elsewhere in the specification. For all multicore cables, the outer sheath shall
satisfy the properties identified above. However, for panel wiring, the wiring insulation
shall also satisfy the properties identified above. The internal wiring shall be done in
coloured wiring.

Following Wire size shall be utilized for internal wiring:

a. Current (4-20 mA) : 0.75 sq.mm
Low voltage signals :
(AI/AO & DI signals)

b. DO signals, Ammeter/ : 1.5 sq.mm
voltmeter circuit,control
switches, indicator,recorder

C. Internal lllumination : 2.5 sq.mm
d. Size of Power supply cables shall be as below:-

i. 1to 16 Amp. -2.5sqg. mm
ii. 17 to 20 Amp. — 4 sq. mm
iii. 21 to 32 Amp. - 6 sq. mm
iv. 33 to 40 Amp. - 10 sq. mm.
V. 41 to 60 Amp. - 16 sq. mm
Vi. Power earth -4 sq. mm

INSTRUMENTS MOUNTING

QE\,Y-“EU“NCE IN ENGWEE&(N
- G

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03/2013-14

Vol. V /Sheet - 260

DESEIN
Page 307 of 469 PAGE 151 OF 220



152
DESEIN

6.07.01

6.08.00

6.09.00

6.10.00

6.11.00

6.12.00

Vol-V : Instrumentation & Control Works

Instruments and relays mounted on the panels shall be easily accessible for repair and
replacement without disturbing other equipment their connected wiring. No special tools
shall be needed for the purpose.

PANEL ILLUMINATION

Panels shall be provided with LED based illuminating lamps with door switch and six (6)
point 6/16A, 240V AC universal type power sockets with switch for maintenance
purposes. These switches shall be with quick make and break mechanism. 100 % spare
LED lamps shall be provided with each panel, these are in additional to mandatory
spares.

FUSE BLOCKS

Where fuse blocks rated 30 amp. 250 Volts are required by the specifications or the
manufacturer’s design, they shall be modular type with bakelite frame and reinforced
retaining clips. Blocks shall be class H.2 pole, screw terminal fuse blocks. Blocks for
other current and voltage ratings shall be similar in construction.

FUSES & MCB

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

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

MOULDED CASE CIRCUIT BREAKERS

Moulded case circuit breakers used in equipment covered under these specifications
shall have not less than 5000 amp. Interrupting capacity at 220 Volts DC 10,000 Amp.
Symmetrical interrupting capacity at 240 Volts AC. MCCB shall be provided at each main
feeder line like ACDB & DCDB main feeders, PLC main feeder, control panels, UPS
circuits etc.

GROUNDING

All panels and cabinets shall be provided with a continuous bare copper ground bus of
minimum 6 mm x 25/50 mm cross section. The ground bus shall be bolted to the panel
structure and effectively ground the entire structure. Each Ground bus shall have
provision at each end for connection of ground leaks (6 mm x 50 mm GI Flats) by
suitable bolting. All system cabinets shall be brought to a common system ground by the
bidder. Electronic earthing resistance shall be < 0.5 ohms.

Each circuit requiring grounding shall be individually and directly connected to the panel
ground bus by ring tongue type compression lugs. For electronic system cabinets the
system ground bus shall be insulated from the cabinet enclosure and shall be separately
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connected to the system ground. All system cabinets shall be brought to a common
system ground by the bidder.

The Bidder shall furnish his recommendations regarding grounding requirements for all
equipment/systems and shall specifically indicate the deviations if any from the above
requirements as a part of his proposal.

TERMINAL BLOCKS

For all inputs to the system emanating from the field or other systems, the bidder shall
furnish terminals suitable for correct size of field cables.

All outputs going to MCC/SWGR terminal blocks, shall be rated 600 volts minimum and
shall have strap screw less terminals suitable for connection of wires with ring tongue
type lugs. Standard terminal blocks shall be screw less cage clamps type. Terminal
blocks shall be approximately sized for larger wire size of higher voltage insulated
incoming conductors as necessary. All the TBs used shall be 6.6 polymide to withstand
corrosion and the metallic portion shall be coated against rust /corrosion. All metal parts
should be non —ferrous in nature.

Terminal blocks shall be provided with white marking strips and re permitted by the safety
codes and standards shall be without covers.

Fuses shall not be mounted on terminal blocks. Neither step type terminal blocks nor
angle mounting of terminal blocks will be acceptable.

At least 20 per cent spare unused fully wired terminals shall be provided on each terminal
block for circuit modifications and for termination of all conductors in a multi-conductor
control cable with each panel, enclosure, cubicle, SOV Boxes etc.

NAME PLATES AND LABELS

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

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

Markings/Labels

All markers/labels shall be made of halogen & silicon free polyamide material with
inflammability class V2 as per UL 94, ensuring scratch proof printing with the use of
environment friendly solvent free ink & latest BLUEMARK UV technology so as to comply
the WIPE RESISITANCE according to DIN EN 61010-1/VDE 0411-1.
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1.08.00

1.08.01

1.08.02

Vol-V : Instrumentation & Control Works

CODES AND STANDARDS

All  equipments, system and service covered under this specification shall
comply with the requirements of the latest statutes regulations and safety codes as
applicable in the locality where the equipments/systems will be installed. The
Bidder shall fully acquaint himself with these requirements and shall ensure compliance
with them.

The equipments, systems and services furnished as per this specification shall conform
to the codes and standards mentioned in Cl. no. 1.08.02 of this Section. However in the
event of any conflict between the requirements of two standards or between the
requirements of any standard and this  specification, the = more stringent
requirements shall apply unless confirmed otherwise by the Owner in writing. The
decision of the Owner shall be final and binding in all such cases.

The Bidder's scope of supply shall include some items such as thermowells, and
other in-line devices for main steam, hot reheat, cold reheat, feed water system
falling under the purview of Indian Boiler Regulation (IBR) Act. It shall be the
responsibility of the Bidder to obtain the necessary approval of the concerned
Inspecting Authority/Chief Inspector of Boilers for the design and design calculations
and manufacturing and erection procedures as called for under the IBR act for all items
requiring such certifications.

The requirements of statutory authorities (e.g. MOEF, Inspectors of factories, IBR, TAC,
BEE, CPCB/TNPCB etc) with regards to various plants areas like Main plant, Fuel oil
plant/system, Chlorination Plant, Fire Fighting system, Emission Measurement, Ambient
Air Monitoring system etc. shall be complied, even if not actually spelt out.

Reference Codes and Standards
The design, manufacture, inspection, testing, site calibration and installation of all

equipment and systems covered under this specification shall conform to the latest
editions of codes and standards mentioned below and all other applicable ANSI,
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ASME, IEEE, NEC, NEMA, ISA, DIN, VDE, NFPA, IEC, EIA, TIA and Indian Standards
and their equivalents. Bidder to note that in no case, OEM/manufacturers own standards
shall be accepted.

1.08.02.01 Temperature Measurement

1.

ook whN

Performance Test Code for temperature measurement ASME PTC 19.3 (1974 -
R 1998)

Temperature measurement - Thermocouples ANSI-MC 96.1 — 1982, IEC 584
Temperature measurement by electrical resistance thermometers - 1S-2806.
Thermometer-element-platinum resistance-1S-2848, IEC 751/DIN 43760

RTD Design Code — DIN EN 60751:1996, BS EN 60751 : 2008

Thermowell Design Code — ASME PTC 19.3 TW - 2010

1.08.02.02 Pressure Measurement

1.
2.

Performance Test Code for pressure measurement - ASME PTC 19.2 (2010)
Bourdon tube pressure and vacuum gauges - IS 3624, IS 3602, ASME B 40.1

1.08.02.03 Electronic measuring Instruments & Control hardware

1.

2.

3.

Automatic null balancing electrical measuring instruments - ANSI C 39.4 (Rev.
1973), IS 9319

Safety requirements for electrical and electronic measuring and controlling
instrumentation - ANSI C 39.5 - 1974.

Compatibility of analog signals for electronic industrial  process instruments -
ISA-S 50.1:ANSI MC 12.1 - 1975.

Dynamic response testing of process control instrumentation - ANSI MC 4.1
(1975): ISA-S26 (1968).

Surge withstand capability (SWC) tests - ANSI C 37.90A (1974) IEEE Std. 472
(1974). IEC — 255.4.

Printed circuit boards - IPC TM-650, IEC 326 C

General requirements and tests for printed wiring boards - IS 7405 (Part-I) - 1973
Edge socket connectors - IEC 130-11.

Requirements and methods of testing of wire wrap terminations DIN 41611
Part-2.

Dimensions of attachment plugs & receptacles ANSI C73-1973.

Direct acting Electrical Indicating Instruments: 1S-1248-1968.

1.08.02.04 Instrument Switches and Contacts

1.
2.

Contact rating - AC services NEMA ICS Part-2 125, A600
Contact rating - DC services NEMA ICS Part-2-125, N600.

1.08.02.05 DDCMIS & other Control System

1.
2.

Application of Safety Instrumented System — ANSI/ISA 84.01 1996
Functional Safety - Safety Instrumented System for Process Sector — IEC —
61151
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1.08.02.06

1.08.02.07

w

No ok~

©

10.

11.

12.
13.

14.

15.

16.

17

Vol-V : Instrumentation & Control Works

IEEE Application Guide for Distributed Digital Control Monitoring for Power Plant
— |IEEE 1046

Fossil Fuel Power Plant Steam Turbine Bypass System — ANSI/ISA — 77.13.01
Human System Interface Design Review Guide lines — NUREG - 700
Annunciation Sequence and Specification — ANSI/ISA 18.1

“IEEE 1050, IEEE guide for Instrumentation & control system grounding in
generating station”,

ANSI/ISA-77.44.01-2007 - Fossil Fuel Power Plant - Steam Temperature Controls
ANSI/ISA-RP77.60.05-2001 (R2007) - Fossil Fuel Power Plant Human-Machine
Interface: Task Analysis

ANSI/ISA-77.42.01-1999 (R2006) - Fossil Fuel Power Plant Feedwater Control
System — Drum-Type

ANSI/ISA-77.20-1993 (R2005) - Fossil Fuel Power Plant Simulators - Functional
Requirements

ANSI/ISA-77.41.01-2005 - Fossil Fuel Power Plant Boiler Combustion Controls
ANSI/ISA-RP77.60.02-2000 (R2005) - Fossil Fuel Power Plant Human-Machine
Interface: Alarms

ANSI/ISA-77.70-1994 (R2005) - Fossil Fuel Power Plant Instrument Piping
Installation

ANSI/ISA-TR77.60.04-1996 (R2004) - Fossil Fuel Power Plant Human-Machine
Interface-Electronic Screen Displays

ANSI/ISA-77.43.01-1994 (R2002) - Fossil Fuel Power Plant Unit/Plant Demand
Development-Drum Type

ANSI/ISA-77.13.01-1999 - Fossil Fuel Power Plant Steam Turbine Bypass
System

Electronic Cards, Subassemblies and Componets

a)

C)

Unpackaged

i) Vibration : IEC-68.2.6

ii) Shock ; IEC-68.2.27

iii)) Drop & Topple: IEC-68.2.31
Packaged

Vibration, Drop & Static Compression - NSTA

Electromgnetic Compatibility

i) Electrical Fast Transient ; IEC-801.4
ii) Surge Withstand ; IEC-255.4
iii) Radiated Electromagnetic Field : IEC-801.3
iv) Electrostatic Discharge : IEC-801.2
V) Electromagnetic Emission : VDE 0871, Class B

UPS System/DC control power supply system:

1.

Practices and requirements for semi-conductor power rectifiers - ANSI
C34.2-1973.
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2. Relays and relay systems associated with electrical power apparatus - IEEE Std.
3.13, ANSI C 3790-1983.

3. Surge withstand capability tests - ANSI C37.90a-1974. |IEEE Std. 472 - 1974

4. Recommended practice for sizing large lead storage batteries for generating
stations & substations - IEEE-485.

5. Performance testing of UPS - IEC 146.

6. IEC 62040 - General & Safety requirement of UPS.

7 IEC 62040-2 - UPS — EMC Requirement.

8 IEC 62040-3 - UPS — Method of specifying the
performance and test requirement.

9. IEC 60269-2 — Main Supply Fuse.

10. IEC 60947 — MCCB.

11. IEC/EN 60623 — BATTERIES.

IEEE485/IEEE1115
IS : 10918, IS : 1069
12. IEC 60146 - For DC system.

1.08.02.08 Control Valves

1. Control Valve sizing - Incompressible fluids - ISA S39.2 - 1972.

2. Control valve sizing - Compressible fluids - ISA S39.3 - 1973, ISA S39.4 -
1974.

3. Face to face dimensions of control valves - ANSI B16.10

1) ISA Hand book of control valves - ISBN B1047-087664-234-2.

2) Valves - flanged, threaded and welding end : ANSI B 16.34(2009)

3) Casting : ASTM A 216 / A 351 (2008)

4) Welded end connection : As per ASME boiler and pressure vessel
code / ANSI.B 16.34(2009), B16.25 (2009), B 16.11(2009).

5) Defect removal: ANSI B 16.34 2009.

6) Cleaning : ASTM A 380 2006.

7) CV test : As per ISA procedure S 75.02 (2008).

8) Control Valve seat leakage : ANSI/FCI 70.2

1.08.02.09 Enclosures

1. Types of enclosures - NEMA Std. 1CS-6-110.15 through 110.22 (Type 4 to 13).

2. Racks, panels, and associated equipment - EIA: RS-310-B (ANSI C83.9 - 1972)

3 Protection Class for Enclosure, Cabinets, Control Panels and Desks - 1S-13947-
1962.

1.08.02.10  Apparatus, enclosures and installation practices in hazardous areas

Classification of hazardous area - NFPA Art. 500, Vol.70-1984.

Electrical Instruments in hazardous dust locations - ISA-RP 12.11

Intrinsically safe apparatus - NFPA Art.493 Vol.4.1978

Purged and pressurized enclosure for electrical equipment in hazardous location
- NFPA Art. 496 1982.

Pwbh-~

1.08.02.11 Sampling System

QE\,Y-“ELI'“NCE IN ENGWEE&(N
- G

2 x 660 MW ENNORE SEZ Supercritical Thermal Power
Project at Ash Dyke of NCTPS
Spec. No. CE/C/P&E/EE/E/OT.No.03/2013-14

Vol. V /Sheet - 17

DESEIN
Page 314 of 469 PAGE 165 OF 220




166
DESEIN

2.
3.
4

Vol-V : Instrumentation & Control Works

Stainless steel material of tubing and valves for sampling system - ASTM A269-
82 Gr TP316.

Submerged helical coil heat exchangers for sample coolers ASTM D 11-98.
Water and Steam in power cycle - ASME PTC 19.11(2008).

Standard methods of sampling system - ASTM D 1066-69.

1.08.02.12 Annunciators

1.

2.

Specifications and guides for the use of general purpose annunciators - ISA RP
18.1-1979.
Surge withstand capability tests - ANSI C.37.90a - 1974 and IEEE std. 472-1974

1.08.02.13 Interlocks, Protections

1.
2.

3.

4.
5.

Relays and relay system associated with electric power  apparatus - IEEE
std.3.13.

Surge withstand capability tests - ANSI C.37.90a - 1974 and |IEEE Std. 472 -
1974.

General requirements & tests for switching devices for  control and auxiliary
circuits including contactor relays - 1S-6875 (Part-1) 1973.

Turbine water damage prevention - ASME - TDP-1980.

Boiler safety interlocks - NFPA Section 85B, 85D, 85E, 85F,85G.

1.08.02.14 Process Connection and Piping:

1.
2.

Codes for pressure piping power piping ANSI B31.1

Seamless carbon steel pipe ASTM A-106.

Forged and Rolled Alloy steel pipe flanges, forged fittings, valves and parts -
ASTM A-182.

Material for socket welded fittings - ASTM A-105.

Seamless ferrite alloy steel pipe - ASTM A-335.

Pipe fittings of wrought carbon steel and alloy steel - ASTM A-234.
Composition bronze or metal castings - ASTM B-62.

Seamless copper tube, bright annealed ASTM B-168.

Seamless copper tube - ASTM B-75.

Dimensions of fittings - ANSI B-16.11

Valves flanged and butt welding ends - ANSI B16.34.
Nomenclature for Instrument tube fittings ISA-RP-42.1 - 1982.

1.08.02.15 Instrument Tubing

1.
2.
3.
4.

Seamless carbon steel pipe - ASTM - A106.

Material for socket weld fittings - ASTM - A105.

Dimensions of fittings - ANSI B16.11

Code for pressure piping, welding, hydrostatic testing - ANSI B31.1.

1.08.02.16 Cables

2.

Thermocouple extension wires/cables - ANSI C 96.1 - 1982.
Colour coding of single or multi-pair cables — VDE 0815
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Guide for design and installation of cable systems in power generating stations
(insulation, jacket materials) - IEEE Std. 422 - 1977.

Requirements of vertical tray flame test - IEEE 383 - 1974.

Standard specification for tinned soft or annealed copper wire for electrical
purpose - ASTM B-33 - 81.

Oxygen index and temperature index test - ASTM D-2863.

Smoke generation test - ASTMD-2843 and ASTME-662.

Acid gas generation test - IEC-754-1.

Swedish chimney test - SEN - 4241475 (F3)

Instrumentation cables and internal wiring 1S-1554 (Part-I, 1976) and IS-
5831(1984).

Standard for Control, Thermocouple Extension and
Instrumentation cable - NEMA WC57-2004
ICEA S-73-532, Rev. 2, 2004)[]

PVC insulated (heavy duty) Electric cables for working voltages upto and
including 1100V - 1S:1554 (Part-l)

Conductors for insulated electric cables and flexible cords. - 1S:8130

PVC insulation and sheath of electric cables - 1S:5831

Mild steel wires, strips and tapes top armoring cables - 1S:3975

Water Immersion Test - VDE 0815

Drums for electric cables - IS : 1048

1.08.02.17 Cable Trays, Conduits

1.

3.

Guide for the design and installation of cable systems in power generating
station (cable trays, support systems, conduits) - IEEE Std. 422, NEMA VE-1,
NFPA-70-1984.

Guide for the design and installation of cable systems in power generating
station (Cable trays, support systems, conduits) Test Standards, NEMA VE-1 -
1979.

Galvanising of Carbon steel cable trays - ASTM A-386-78.

1.08.02.18 Flow measurement

1.
2.
3.

ASME Performance Test Code PTC-19.5 (2004), ISA RP3.2
BS 1042
ISO 5167

1.08.02.19  Surge Protection System

1.

2.
3.

Surge withstand capability tests - ANSI C37.90a-1974. |IEEE Std.

472 — 1974

IEC 61643-1:1998-02 and E DIN VDE 0675 part 6:1996-03/A2: 1996-10
IEC 61643-21:2000-09 and E VDE 0845 part 3-1:1999-07

1.08.02.20 Digital Video Recording & Management System (DVRMS)

1.
2.

ISO 9001 (2000)
ISO/IEC15504 Level3 or higher (SPICE 2.0 Software Process Improvement and
Capability Determination)
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3. SEICMM Level3 or higher (American Software Engineering Institute - Capability
Maturity Model)

Where:

i) IEEE - Institute of Electrical and Electronics Engineers.
ii) ISA - Instrument, Systems and Automation Society

i) NEMA - National Electrical Manufacturers Association
iv) ANSI - American National Standards Institute

v) NFPA - National Fire Protection Association

vi) ASME - American Society of Mechanical Engineers
vii) IS - Indian Standards

viii) IEC - International Electro-technical Commission

ix) ASTM - American Society for Testing Materials

x) EIA - Electronic Industries Association

xi) DIN - Deutsche Institute Normale

xii) TIA — Telecommunication Industries Association
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR FLOW SWITCH

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
1 [CHECK FOR 100% PIW|V
TYPE
RANGE
MODEL / TAG No.
END CONNECTION
DIMENSIONS
SIZE
2 |ACCURACY & REPEATABILITY 100% Plwl|V
(WET CALIBRATION) AP;’E%V'SESESEF}ESC-’
3 |HV/IR 100% PIW|V
4 |CONTACT RATING / No. OF RANDOM PIW|[V
CONTACTS
5 [MATERIAL TC FOR BODY, WET ONE /LOT PIW|[V
PARTS, SENSING ELEMENT
6 ACCESSORIES AS APPLICABLE 100% PIWLV
7 |DEGREE OF PROTECTION ONE /LOT Plw]|V
8 |OVER PRESSURE TEST 100% PIW|[V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out routine test for 100%
4. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.

w
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR TEMPERATURE SWITCH

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
1 |CHECK FOR 100% PIW|[V
TYPE
MODEL/TAG NO.
RANGE/SCALE
END CONNECTION
2 |DIMENSIONS CHECK 100% PIW|[V
3 |ACCURACY 100% PIW|[V
4 |SWITCHING DIFFERENTIAL 100% P(W]|V
5 |CONTACT RATING / No. OF RANDOM PIW|V
CONTACTS
6 |MATERIAL TC FOR BULB, ONE /LOT PIV|V
CAPILLARY, ARMOUR APPROVED SPEC./
7 |HV/IR RANDOM DATA SHEETS PIW|[V
8 |DEGREE OF PROTECTION TYPE TEST PlV]V
9 |THERMOWELLS
DIMENSIONS,PROCESS CONN 100% P(W]|V
MATERIAL TC ONE /LOT PIV|V
HYD TEST 100% PIW|[V
IBR CERTIFICATE, IF PIV|IV
APPLICABLE
10 |REPEATABILITY 100% PIV|IV
11 |HYSTERISIS 100% PIV|IV
12 SEE NOTE-1 PIW|[V
ACCESSORIES AS APPLICABLE BELOW

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :
100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.

3. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.

4. Manufacturer to carry out routine test for 100%
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR PRESSURE SWITCH

Sl. Test / Checks Quantum of| Reference Doc./ |Agency ** Remarks
No. check Acceptance Norms |[M|(C | B
1 |CHECK FOR PIV ]|V
1.1 MODEL NO/TAG NO
1.2 RANGE
1.3 END CONN
1.4 NO. OF CONTACT SEE NOTE-1
2 |CALIBRATION BELOW PIV|V

2.1 REPEATABILITY

2.2 SET POINT ADJUSTMENT

2.3 DIFFERENTIAL

3 |OVER PR & LEAK TEST APPROVED SPEC/ |P|V |V
4 |ELECT. INSULATION/HV TEST ONE DATA SHEETS PIV]|V
5 |REVIEW OF TC FOR FOR LOT VIV]|V
MATERIALS OF
5.1 SENSOR

5.2 MOVEMENT

5.3 PROCESS CONNECTION

5.4 HOUSING

6 |REVIEW OF TC FOR DEGREE TYPE TEST VIV]V
OF PROTECTION

7 |REVIEW OF TC OF FOR LOT VIV]|V
MICROSWITCH

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to carry out ROUTINE TEST on 100 %.
3. Contractor to provide compliance certificate for tests/checks verifid by contractor and
the same alongwith test certificates to be verified by BHEL
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR FLOAT OPERATED LEVEL SWITCH

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
1 |CHECK FOR APPROVED SPEC./ |P|V | V
MODEL NO/TAG NO DATA SHEETS
TYPE
END CONNECTION SEE NOTE-1
2 |ON/OFF DIFFL BELOW Plwl Vv
3 |REPEATABILITY PIW|[V
4 [IRTEST PIW[V
5 |HVTEST PIV|V
6 |PR. TEST ON CHAMBER SEE NOTE-5 PIV|V
7 |MATL. TC FOR CHAMBER & FOR LOT --- VIVI|IV
FLOAT
8 |[CONTACT CONFIG. & RATING FOR LOT - VIV|IV
FOR MICROSWITCH
9 |TC FOR DEGREE OF TYPE TEST - VIV|IV
PROTECTION
10 [MANUFACTURER TO ENSURE - PIV|IV
WELDING

PROCEDURE,WELDERS & NDT
AS PER ASME FOR PR >40

KG/CM2

1 | GHECK FOR TEMP. SUITABILITY SEBEENLgavE'1 VIV]VY
FOR MICROSWITCH AND LEAD
WIRE

12 APPROVED SPEC./ |V [V [V

ACCESSORIES AS APPLICABLE DATA SHEETS

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
When material corelation is not available, MFR's compliance to be provided
IBR certificates shall be provided wherever required.
. Contractor to provide compliance certificate for tests/checks verifid by contractor and
the same alongwith test certificates to be verified by BHEL

N
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR ANNUNCIATORS

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
1 SEE NOTE-1 PIW|V
CHECK FOR BELOW
TYPE/ MODEL
DIMENSIONS OF HARDWARE
MODULARITY
SEQUENCE
FACIA DETAILS APPROVED SPEC./
2 |FUNCTIONAL TEST 100% DATA SHEETS PlW[V
3 |IMMUNE TO STEP VARIATIONS |SEE NOTE-1 Plw]|V
IN THE POWER SUPPLY BELOW
4 |DEGREE OF PROTECTION FOR | TYPE TEST PIW|V
ENCLOSURE
5 SEE NOTE-1 PIW|V
I/R CHECK BELOW
6 |RESPONSE PIW|[V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
4. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.

w
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR TRANSMITTER

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
T |cHECKS FOR PIWV
VISUAL.
MODEL/TAG No
2 |PROCESS CONNECTION SEE NOTE-1 PIW]V
3 |ACCURACY BELOW Plw]lvV
4 |REPEATABILITY Plw]|V
5 |HYSTERESIS Plw]|V
6 |EFFECT OF TEMP VARIATION Plwlv
ON ACCURACY APPROVED SPEC./
7 |SPAN / ZERO ADJUSTMENT DATA SHEETS PIW([V
8 |EFFECT OF SUPPLY VOLTAGE PlwlvV
VARIATION ONE / TYPE
9 |EFFECT OF LOADING (500 OHM Plwlv
METERS)
10 SEE NOTE-1 Plwlv
HIGH PRESSURE TEST BELOW
T . Plwlv
BURN-IN TEST ONE / TYPE
12 |DEGREE OF PROTECTION PlwW]|V
13 SEE NOTE-1 viv|v
ACCESSORIES AS APPLICABLE | = o/ Gy
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
When material corelation are not available manufacturer's compliance to be provided.
4. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.

w
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR TEMPERATURE ELEMENT

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
1 [CHECK FOR PIW|V

TYPE

MODEL No./TAG No.

PROCESS CONNECTION
2 [STABILITY PIW[V
3 |INSULATION RESISTANCE PIW[V
4 |ENCLOSURE CLASS PIW|[V
5 |RESPONSE TIME PIW[V
7 |ACCURACY SEE NOTE-1 | APPROVED SPEC./ [P [W |V
8 |HYDROSTATIC TEST BELOW DATA SHEETS PIwW|V
9 |ELECTRICAL CHARACTERISTIC PIW|[V

OF SENSOR (CONTINUTY OF

T/C WIRES & INSULATION

RESISTANCE OF RTD LEADS

w.r.t. BODY
10 [TEMP CURVES / CHARTS PIV]V
11 [AMBIENT TEMP. EFFECT Plw[vV

CHECK
12 |HV TEST PIW]V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :
100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.

3. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.

4. IBR certificate to be provided, if applicable
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR MAGNETIC TYPE FLOW METER

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
1 |CHECK FOR PIW|[V
MODEL
TAG No
VISUAL
2 |DIMENSIONS, SEE NOTE-1 PIW]|V
3 |PROCESS CONNECTION BELOW Plw|V
4 |RANGE / SCALE APPROVED SPEC./ 'pTw Vv
DATA SHEETS
5 |ACCURACY PIW|[V
6 |MATERIAL TC FOR METERING PIV|IV
TUBE, ORIFICE PLATE,
FLANGES AND FASTNER
7 |CALIBRATION REPORT ONE / SIZE PIV]|V
8 -
ACCESSORIES AS APPLICABLE SESENLgTWE ! VIVIY
9 |TC FOR DEGREE OF TYPE TEST VIV|IV
PROTECTION
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
. Contractor to provide compliance certificate for tests/checks verifid by contractor and

the same alongwith test certificates to be verified by BHEL

» o
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR SOLENOID VALVES

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
1 |cHECK FOR PIW|V

TYPE

MAKE

MODEL No.
2 |MATERIAL (BODY. Plw][V

PLUNGER/TRIM)
3 |PORT SIZE PIW|V
4 |CABLE CONNECTION SIZE PIW|V

SEE NOTE-1 | APPROVED SPEC./ [P |[W | V |TYPE TEST
BELOW DATA SHEETS CERTIFICATE TO BE
5 |ENCLOSURE CLASS FURNISHED BY
VENDOR
P|IW]| V |TEST CERTIFICATE TO

6 [No. OF COILS & INSULATION BE FURNISHED FOR

CLASS INSULATION CLASS BY

VENDOR

7 |POWER SUPPLY CHECK PIW|V
8 |IR/HV TEST PIWIV
9 |FUCTIONAL TEST PIW|[V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
3. Contractor to provide compliance certificate for tests/checks verifid by contractor and
submit the same alongwith test certificates to be verified by BHEL.
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR TEMPERATURE GAUGE

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B

1 |CHECK FOR PIW]|V
DIAL SIZE

MODEL NO./TAG NO./TYPE
RANGE/SCALE

END CONNECTION SEE NOTE-1

2 [CALIBRATION BELOW Plwl Vv
ACCURACY
REPEATABILITY
HYSTERESIS

3 |OVER TEMP. TEST APPROVED SPEC./ |P|W|V
4 |AMBIENT TEMP. 1 OF TYPE DATA SHEETS PV
COMPENSATION CHECK

5 [REVIEW OF TC FOR FORLOT VIV]V
MATERIALS OF

SENSOR

MOVEMENT

PROCESS CONNECTION
THERMOWELL
HOUSING

6 |REVIEW OF TC FOR DEGREE TYPE TEST VIV]V
OF PROTECTION

7 |THERMOWELL SEE NOTE-1 | AS PER APPD DWG VAR
MATERIAL TC & DIMN. CHECK BELOW
HYD.TEST

OVER RANGE TEST

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.

3. Manufacturer to carry out ROUTINE TEST on 100 %.
4. |BR certificate to be provided if called for in specn.
5. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR PRESSURE & DP GAUGE

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B

1 |CHECK FOR PIW]|V
SENSOR TYPE
DIAL SIZE

MODEL NO/TAG NO
RANGE/SCALE

SWITCH CONTACT RATING &
NOS. SEE NOTE-1

END CONNECTION BELOW

2 |CALIBRATION PlW]|V
ACCURACY

REPEATABILITY
SET POINT ADJUSTMENT APPROVED SPEC./

3 |OVER PRESSURE & LEAK TEST DATA SHEETS PIW]V

4 |OPERATION OF PRESSURE. ONE P({W]|V
RELIEF DEVICE

5 |REVIEW OF TC FOR FORLOT VIV]|V
MATERIALS OF SENSOR
MOVEMENT

PROCESS CONNECTION
HOUSING

6 |REVIEW OF TC FOR DEGREE TYPE TEST VIV]V
OF PROTECTION

7 SEE NOTE-1 VIV]V
ACCESSORIES AS APPLICABLE BELOW

Legend :
** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :
1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.

3. Manufacturer to carry out ROUTINE TEST on 100 %.
4. When material corelation is not available, MFR's compliance to be provided
5. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR LEVEL GAUGE

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
CHECK FOR PI{W]|V
TYPE
1 MODEL/ TAG NO.
DAIL SIZE SEE NOTE-1
RANGE/SCALE BELOW
END CONNECTION
2 g'(')V'NE,\’I\'ES(':%'\(')SNPROCESS approvep specs || WY
DATA SHEETS /
3 |ACCURACY DRWGS PIW|V
4 |MATERIAL TC FOR ONE /LOT PlV|V
BODY ISO.
VALVE
GAUGE GLASS
5 |HYD. TEST SEE NOTE-1 PIW |V
6 [ACCESSORIES AS APPLICABLE BELOW PIW|[V
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :

100 % - By Manufacturer

2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
4. Contractor to provide compliance certificate for tests/checks verifid by contractor and

submit the same alongwith test certificates to be verified by BHEL.

w
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

CHECK LIST FOR SIGHT FLOW INDICATOR

Sl Test / Checks Quantum Reference Doc./ [Agency ** Remarks
No. of check | Acceptance Norms |M|(C | B
! CHECK FOR PIWV
MODEL
TAG No.
VISUAL
2 |DIMENSIONS, SEE NOTE-1 PIW|V
BELOW
3 |PROCESS CONNECTION APPROVED SPEC./ PIW|[V
4 |RANGE / SCALE DATA SHEETS PIW[V
5 |ACCURACY PIW|[V
6 |MATERIAL TC FOR METERING PIV|V

TUBE, ORIFICE PLATE,
FLANGES AND FASTNER

7 |CALIBRATION REPORT ONE / SIZE Plv]vV
8 SEE NOTE-1 v|iv|v
ACCESSORIES AS APPLICABLE | 0 'O\
9 [TC FOR DEGREE OF TYPE TEST v|iv|v
PROTECTION
Legend :

** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B = BHEL,
P = Perform, W = Witness, V = Verification

Note :

1. Quantum of check shall be as below :
100 % - By Manufacturer
2. Manufacturer to maintain calibrated instrument having better accuracy than the item
under test. Inspecting engineer shall check the same.
Manufacturer to carry out ROUTINE TEST on 100 %.
. Contractor to provide compliance certificate for tests/checks verifid by contractor and
the same alongwith test certificates to be verified by BHEL

» o
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14.01.00

14.01.01

14.01.02

14.01.03

14.01.04

14.01.05

14.01.06

14.01.07

14.02.00

14.02.01

14.02.01.00

CHAPTER-14

QUALITY ASSURANCE AND TESTING AND GUARANTEES

GENERAL REQUIREMENT

All equipment furnished under this specification shall be subject to test by authorized
quality assurance personnel of the Bidder, representatives of the Owner during
manufacture, erection and on completion. Bidder” quality assurance personnel for
these shop and site tests shall be identified in advance and shall be acceptable to the
Owner. The approval of the Owner or passing of such inspection of tests will not,
however, prejudice the right of the owner to reject the equipment if it does not comply
with the specifications when erected or fails to give complete satisfaction in service.

The Bidder shall furnish details of shop and site tests proposed to be conducted by
him at various stages to meet the specification requirements for each type of
instrument/system along with his proposal. Bidder shall also furnish details of his
proposed shop and site quality assurance organization for this contract

Bidder shall prepare a detailed shop and site ‘Quality Assurance Programme’ to meet
the requirements of these specifications for Owner’s approval. This document shall
also contain the formats for reports and maintenance of test records specification of
test equipment to be used for site tests.

All equipment and systems furnished under this specification shall be subjected to
shop & site tests in accordance with the Quality Assurance Program approved by the
Owner and shall be adequate to ensure full compliance with these specification, all
applicable codes & standards and detailed engineering drawings and documents
approved by the Owner.

The Bidder shall provide all required test equipment and simulation devices for
performing all shop and site tests. All tests equipment shall be of reputed make,
required accuracy class and shall be recently calibrated. The record of calibration of
test equipment shall be made available to the Owner on demand.

The cost of all tests as per the requirements of this specification and approved quality
assurance programme shall be included in Bidder’'s lump sum price for this package
and no extra price shall be payable by the Owner for conducting any test as per the
intent and requirements of this specification.

All approval/lnspection are to be carried out by the Owner only.

SHOP TESTS

General Requirement

Shop tests shall include all tests to be carried out at Bidder’s works at of this sub-bidder and at works
where raw materials used for manufacture of equipment is produced.
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14.02.01.01

14.02.01.02

14.02.01.03

14.02.02

14.02.02.01

14.02.02.02

14.02.03

14.02.03.01

14.02.03.02

14.02.03.03

14.02.04

Individual components, instruments and devices furnished in accordance with
specification sheets, and 1&C device list enclosed with these specifications shall be
shop tested by manufacturer prior to shipment. The manufacturer shall conduct
these tests for certifying compliance with published specifications for the equipment
and provide test results to the Owner in writing. These tests and test certificates
shall be in accordance with the agreed 'QA’ programme for major
systems/equipments. However, manufacturer’s standard methods shall be followed if
details of tests for any equipment are not covered under this agreed ‘QA
Programme’.

Whenever tested quality material is specified and wherever called upon by Indian
Boilers Regulations or by the design code, the test pieces are to be prepared and
tested to Owner's satisfaction.

In the event of Owner being furnished with certified particulars of tests, which have
been carried out by the suppliers of material, the Owner may, at his discretion,
dispense with these tests.

Material Tests

Whenever tested quality material specified and whenever called upon by Indian
Boilers Regulations or by design code, the test pieces, are to be prepared and tested
to Owner’s satisfaction.

In the event of Owner being furnished with certified particulars of tests, which have
been carried out by the suppliers of material, the Owner may, at his discretion,
dispense with these tests.

Test at Manufacturer’s Works

Works tests are to include electrical, mechanical performance and hydraulic tests in
accordance with relevant IS, IBR or any other approved standard or any other tests
called for by the Owner under these specifications to ensure that the equipment
being supplied fulfills the requirements of these specifications. For equipments not
covered by any IS or other approved standards, the tests to be carried out shall be in
accordance with Bidders’ quality assurance programme approved by the Owner.

Control systems, monitoring systems ,control panels instrument enclosures ,and
power supply systems shall be shop tested according to unique requirements
specified in the applicable section of these specifications for each item and quality
assurance program approved by the owner.

All shop tests shall be performed prior to shipment and the Owner shall be given the
opportunity to witness these tests. The Bidder shall notify the Owner regarding
readiness for shop test at least 10 days before the scheduled date if the tests to be
conducted within Indian and at least 60 days before the schedule date if the test is to
be conducted abroad.

Factory Tests
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14.02.04.01

14.02.04.02

14.02.04.03

14.02.04.04

14.02.04.05

Automatic Control and Monitoring system (DDCMIS, PLC & any other
microprocessor based control system) including alarm annunciation system furnished
as per this specification shall be subject to shop and site tests as per the
requirements of this specification, applicable codes and Owner approved Quantity
Assurance Program so as to demonstrate to the Owner that the equipment furnished
by the Bidder meets the intent and requirement of this specification. These tests
shall include but shall not be limited to the tests indicated in the subsequent clauses.

Surge Protection Test for Solid State Equipment

All solid state equipment shall be able to withstand the noise and surge inherent in a Power House,
and shall strictly comply with SWC tests ANSI C 37.90A, 1974 for IEEE472 (1974). Complete
details of the features incorporated in electronic system to meet this requirement, the relevant test
carried out, and the test certificates shall be submitted along with the proposal.

Burn-in and Elevated Temperature Test

All solid state electronic equipment shall be tested as a complete system/equipment
with all devices connected for a minimum of 168 hours continuously under energized
conditions prior to shipment from manufacturer’s works, as per the following cycle :-

During the first 48 hours of testing the ambient temperature shall be maintained at 50
deg.C and relative humidity at 95%. The equipment shall be interconnected with all
devices, which will cause it to repeatedly perform all operations; it is supposed to
perform in actual service, with load on various components being equal to those,
which will be experienced in actual service.

The 48 hours tests period shall be continuous but shall be divided into four 12 hours
segments. The input voltage during each 12-hour segment shall be nominal voltage
for 11 hours, followed by 110% of normal voltage for 30 minutes followed by 90
percent of nominal voltage for 30 minutes.

The 48 hours elevated temp test shall be followed by 120 hours of burn in test as
specified in the above paragraphs except that the temperature is reduced to ambient
temperature prevalent at that time. Alternatively copy of type test certificate for burn-
in test shall be submitted.

The Bidder shall furnish full details regarding shop tests and site tests, as per good
engineering practices. The Owner shall approve all such tests and the supplier shall
conduct all such tests without calling for additional price.

The tests shall cover factory tests, burn-in and elevated temperature tests, simulation
and functional tests, insulation tests as applicable, the rating of the contact devices
and components, surge withstand capability test, conformity of interconnection
cables, testing and checking of other conditions deemed to be necessary with the
system/equipment items.

All instruments and control equipment supplied against this contract shall be factory
calibrated at least at five (5) points through out the range and checked for their
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14.02.04.06

14.02.04.07

14.02.04.08

14.02.04.09

14.02.04.10

14.02.04.11

14.02.04.12

functional/performance requirements. The instruments shall also be calibrated at site
prior to commissioning.

All panels, instruments enclosures, junction boxes, etc. shall be type tested for
degree of protection and applicable in accordance with IS: 2147. 8.02.04

Type, routine and acceptance testing of all equipments, supplied under this contract,
shall be in accordance with relevant NEEA/IS/IEC/ANSI/BS/ISA standards, in
addition to the requirements of Owner approved Quality Plans. Six (6) copies of test
reports shall be submitted to the Owner for approval prior to dispatch of respective
equipment

The representative of Owner shall be given opportunity to witness the factory tests
which shall be mutually finalized during the progress of the contract.

All control systems to be furnished for this project, shall be factory tested for circuit
continuity and direction of response. The Components to be tested shall include all
controllers, HAND/AUTO station, other system modules, alarm contactors and multi-
conductor interconnecting cables. The tests shall be performed with all of the system
components supplied by the Bidder connected to form a complete system with the
sole exception of transmitters. The tests shall include a means of confirming the
mathematical design response of the control system by simulating changes in system
input. The tests shall be a qualitative functional test of each component of control
system, which simulates dynamic inputs and monitors system outputs.

Certain control loops shall be factory tested using closed loop mathematical
simulation techniques. Control loops to be tested by closed loop methods are
broadly as under. However, owner has discretion to test and all control loops during
simulation testing.

i) Firing rate control (fuel and air flow control)
iii) Furnace draft control
iv) Boiler separator level control

(d) Response time for Turbine Control System.

The input simulation equipment shall be designed to produce effects from control system outputs
based on mathematical model of the predicted performance and process dynamics of the main unit
equipment. The control constants of various control loop components shall be adjusted to produce a
stable and optimum control adjusted to produce a stable and optimum control when connected to
the simulation equipment.

Simulation  data  including factory adjustment of control  system
constants, and simulation equations shall be tabulated and shall be made available
by the Bidder for owner’s use during field check out and the start up of the control
system.

Availability of a simulated type test for automatic control loops specified with a
detailed description of testing methods utilized, shall be indicated.
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14.02.04.13 The availability of facilities for carrying out the model test for the control systems shall
be indicated by the bidder. Also details of test procedures and copies of test results
conducted for a similar fossil fuel fired unit shall be furnished. The data required from
Boiler and Turbo generator supplies shall also be furnished by the Bidder.

14.02.04.14 Brief description of all tests proposed to be conducted on each control system
components during various stages of manufacture, installation and commissioning
shall be furnished. Copies of test data accumulated during the tests shall be
submitted to the mutually agreed formats.

14.02.04.15 The owner shall witness the factory tests which shall be performed at a time mutually
agreeable to the Bidder and the owner.
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Controller loading test

m other tests as per approved QAP
st” report as per IEC — 61131.2

In addition to above test, Bidder shall also pe
& FAT procedure. Also bidder shall submit “Type
along with FAT report for PLC.

14.02.04.19 ~FACTORY ACCEPTANCE TEST FOR SIMULATOR

Fac Acceptance Test (FAT) shall include all required tests to fully demonstrate to
Owner’sssatisfaction that each equipment/sub-system/system software modules etc.
furnished er this specification, as well as Simulator as a whole, fully meets the
functional, parametric and other requirements of this specification and Owner’s
approved drawings/documents under all operating regimes.

Bidder to note that FAYX procedure given below in subsequent clauses are only
indicative in order to help the Bidder in understanding the requirements and help him
in submitting a detailed protedure based on these guidelines meeting all the
specification requirements.

The Bidder shall also carry out the tests included in subsequent clause as
pre FAT and submit its results before invitingnOwner for FAT.

The Factory Acceptance Test (FAT) shall include all reasonable exercises, which the
combination of equipment and software can be expected to perform. These tests
shall be divided into, as a minimum, but not limited to the i

i. Pre power on checks
ii. Power on check
iii. Hardware tests

iv. Functional tests
V. Parametric tests
vi. Specific tests on Electronic hardware

14.02.04.19.1The major Functional Tests shall include but not limited to the following:
a) Verification of individual modules in line with approved documents.

b) Verification of adherence to parameters for various plant configurations at
different initial conditions.

c) Functional test for C&l Model
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d)

g)

Verification of proper realization of Control and Logic functions as per input
documents and approved functional design specification (FDS).

Functional tests for HMIPIS

Vi.

Vii.

viii.

Verification of all types of displays, logs including their formats, bar
graphs, X-Y plots etc. Verification of all function keys on keyboards
and availability of all operator functions.

Verification of event generation and handling capabilities of HMIPIS
processors by simulating various types of events / data and observing
associated event sequence display and alarm signaling boxes.

Calculations:

All calculations shall be tested to demonstrate that these are in
accordance with the specification and I/O schedule. The Bidder shall
prepare all tests cases for calculations (3 for each calculation at low,
mid and upper ranges of inputs) and submit them for the owner’s
approval. Test cases shall include performance calculations, flow and
level calculations, pressure and temperature compensations, etc.

Checking historical storage and retrieval functions including long-term
storage.

Checking healthiness of processor, main memory. Testing of
initialization and loading of configuration data, etc.

Verification of all programmers’ stations functions for HMIPIS and
Control System, as well as for documentation facility as specified.

Various display response time / System accuracy etc.

Display update time on OWS

Functional test for networking & communication devices

Verification of various features as per approved documents.

Verification of throughput after creating high communication traffic.

Instructor’s workstation Functions

Verification of all features of instructor functions like malfunction, initial
conditions, snap shots, trainee exercises etc. in line with specification &
approved documentation.

Programming and Documentation functions

2 x 660 MW ENNORE SEZ Supercritical Thermal Power

Spec. No. CE/C/P&E/EE/E/OT.No.03/2013-14
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i. Verification of all programming function like, modification of application
software, database, administrator's function etc. in line with
specification and approved documents.

ii. Verification of all documentation functions in line with specification and
approved documents.

14.02.04.19.2 FAT Procedure

The Bidder shall submit a detailed FAT procedure for owner’s approval during
detailed engineering stage based on the above guidelines. The FAT procedure to be
submitted by the Bidder shall be detailed and exhaustive enough such that owner is
satisfied that all the Simulator System specification requirements and features are
being tested and the system meets these requirements.

14.02.04.20 Tests to be performed during FAT of Peripherals & other control system
1. Colour Graphic Video Display Unit (OWS)
i. Functional tests (As per FAT procedure. Note-1)

ii. Test for capabilities of OWS including error detection for the
complete system (Both hardware & software) simulating worst

conditions
iii. Noise test
iv. Surge withstanding capacity as per IEEE or equivalent
V. Quality assurance as governed by BS 5750 or equivalent
Vi. Design, construction, components, finishes and testing of electronic

equipment as per EES-1980  (General specification of electronic
equipment) or equivalent
Note-1: Test to be witnessed by Owner.
2. Keyboard

i. Test for satisfactory operation of keyboard controls, push buttons and
all associated functions (As per FAT procedure. Note-1)

ii. Quality assurance as governed by BS 5750 or equivalent for
functional test for the complete system simulating worst conditions

iii. Design, construction, components, finishes and testing of electronic
equipment as per EES-1980  (General specification of electronic
equipment) or equivalent

Note-1: Test to be witnessed by Owner.

3. Printers

i. Noise level test for the printer
ii. Test of interlock performance and error detection feature.
iii. Quality assurance as governed by BS 5750 or

equivalent
iv. Design, construction, components, finishes and testing of electronic
equipment as per EES-1980 (General specification of electronic

equipment) or equivalent
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Floppy / Tape Drive Unit/  Bulk Memory Unit / DVD,
DAT Drive

i Noise test

ii. Surge withstanding capacity as per IEEE or equivalent

CD drive Unit /

iii. Quality assurance as governed by BS 5750 or equivalent
iv. Design, construction, components, finishes and testing of electronic
equipment as per EES-1980 (General specification of electronic

equipment) or equivalent

V. Test of Control unit and drive for all features, date checking

features.
Vibration Monitoring & Analysis System

i. Simulated functional test (Note-1)
ii. Tests for server, LED monitor, Printer, Keyboard
Note-1: Test to be witnessed by Owner.

PADO (Performance & Optimization System)

i. Simulated functional test (Note-1)
ii. Tests for server, LED monitor, Printer, Keyboard

Note-1: Test to be witnessed by Owner.
ERP System

i. Simulated functional test (Note-1)
ii. Tests for server, LED monitor, Printer, Keyboard

Note-1: Test to be witnessed by Owner.
MIS System

i. Simulated functional test (Note-1)
ii. Tests for server, LED monitor, Printer, Keyboard

Note-1: Test to be witnessed by Owner.
HMS System

i. Simulated functional test (Note-1)
ii. Tests for server, LED monitor, Printer, Keyboard

Note-1: Test to be witnessed by Owner.

NOTES:

1.

The intent of the FAT is to demonstrate and ensure that the I&C system
meets all the functional requirements as intended in the specification /
contract. A completed integrated test of the system shall be carried out at
vendor's works in the presence of Owner or Owner's representative, on
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completion of integration / manufacturing of the system. The shipment of 1&C
equipment to site will be effected only after the FAT has been accepted by
Owner.

2. FAT procedure shall be prepared by vendor and to be submitted for Owners
approval well in advance prior to the commencement of FAT.

14.02.04.21 Calibration of Instruments

The Bidder shall carry out the calibration of instruments as indicated below by
submitting the test procedure and quality assurance plan for the Owner’s approval.
Bidder shall also prepare detailed checklist/calibration sheets for each of the
systems/equipment clearly indicating the step-by-step procedures to be carried out
for calibration pre commissioning, loop checking, powering and commissioning.

The calibration of all instruments shall be checked and calibration records prepared
for the Owner’s use. If the instruments require recalibration, Bidder shall recalibrate
the instruments and revise the calibration records and submit to the Owner.

i TESTS TO BE PERFORMED FOR FIELD INSTRUMENTS

1. Pressure Gauges

Calibration Hydro test (1.5 times max. pr.)

2. Pressure switches
Calibration test / Hydro test / Contact rating test / Accuracy test / Repeatability

3. Differential Pressure Gauges

Calibration test / Hydro test / Leak test / Over range test / Accuracy test / Repeatability
test.

4. Differential Pressure Switches

Calibration test / Hydro test / Contact rating test / Leak test / Accuracy test / Repeatability
test.

5. Thermometers

Calibration / Material test / Accuracy test / Bore concentricity : + 5% of wall thickness /
Hydrostatic test for TW (1.5 times max. pr.)

6. Temperature switch

Calibration / Material test / Accuracy test / Bore concentricity : 1.5% of wall thickness /
Hydrostatic test for TW (1.5 times max. pr.) / Contact rating test.

7. Resistance temperature detector assembly.

Calibration / Material test / Bore concentricity test / Insulation test (< 500 MQ at 500V DC)
as per ISA, Hydro test for TW. Bore concentricity: + 5% of wall thickness, Accuracy test.

8. Thermocouple assembly

Calibration / Material test, Insulation test (> 500 Q at 500 V, DC) as per ISA, Hydro static
test (1.5 times max. pr.), Bore concentricity : + 5% of wall thickness.

9. Thermowells

Material test / Bore concentricity : + 5% of wall thickness / Hydrostatic test for TW (1.5
times max. pr.)
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10. Level Guages
Hydrostatic test / Material test / Seat leakage test / Ball check test.

11. Level switches (Magnetic)

Material test / Contact rating test / Hydro test / Calibration test.
12. Flow Switch

Material test / Hydro static test (1.5 times max. pr.) / function test.

13. Flow glasses
Material test / Hydrostatic test (1.5 times max. pr.) / function test.

14. Variable area flow meters
Calibration test / Material test / Hydrostatic test (1.5 times max. pr.)

15. Flow element
100% Radiography test / Hydro test / Calibration test, IBR Certificate.
Calibration test for flow element shall be witnessed by Owner.

16. Control valves/Pneumatic block valve/Pressure regulating valve — Refer chapter 11.

17. Position transmitters

Calibration / hysteresis and Accuracy test

18. Electro Pneumatic Convertors

Calibration test / Accuracy test

19. Solenoid valves

Hydrotest / Seat leakage test / CV test / Coil insulation test

20. Air filter regulators

Calibration test / Accuracy test

21. Junction Boxes

Test for degree of protection / Material test

22. Tests for terminal blocks

Test for moulding for flame resistant, Non-hygroscopic and Decarbonised / Insulation test
between terminals / Insulation between terminal block and frame.

23. Thermocouple extension cable

Thermo-emf characteristic / Continuity test / Measurement on capacitance, inductance
and loop resistance / Insulation resistance / High voltage test as per latest IS / Tensile
and elongation test / Oxygen index test / Any other test applicable.

24. Mass flow meter

Performance test / Calibration test / Hydrostatic test.

25. Boiler Level Gauge
Hydrostatic test / Material test / Seat leakage test / IBR Certificate

26. pH/Conductivity measurement / Silica / Dissolved oxygen analysers:

Calibration test, Accuracy test

27. Sample cooler :
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Hydro test, IBR Certificate

28. Sampling racks :

Hydro test, IBR Certificate for tubes and fittings.
29. S02 / Nox analyser / SPM analyser:

Calibration test, accuracy test

30. Interposing relay
Functional test, temperature rise test, H.V test, Insulation test

31. Transmitter Racks :

Hydro test, air leak test for piping / tubing and fittings. IBR certification as required for
tubing / piping and fittings.

32. Pressure Transmitter

Calibration test / Hydro test / Leak test / Over range test / Accuracy test / Repeatability
test.

33. Differential pressure transmitter

Calibration test / Hydro test / Leak test / Over range test / Accuracy test / Repeatability
test.

34. Temperature Transmitter
Calibration test / Accuracy test /Ambient temperature error test

35 Pneumatic Block Valves

a) IBR certificate form Il C

b) Hydrostatic test : ANSI B 16.34

c) Seat leakage test: As per ANSI B 16-104
d) CV test: As per ISA procedure

e) Magnetic particle test ANSI B 16.34 special class (applicable for pr.>70 bar &
temp< 400 DegC)

f) Liquid penetration test: ANSI B 16.34 special class (applicable for pr.>70 bar &
temp< 400 DegC)

g) Radiography test: ANSI B 16.34 special class
h) Calibration and Hysteresis test

i) Actuator leakage test

36. Pressure Regulating Valve
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a) IBR certificate form Il C

b) Hydrostatic test : ANSI B 16.34

c) Seat leakage test: As per ANSI B 16-104
d) CV test: As per ISA procedure

e) Magnetic particle test ANSI B 16.34 special class (applicable for pr.>70 bar &
temp< 400 DegC)

f) Liquid penetration test: ANSI B 16.34 special class (applicable for pr.>70 bar &
temp< 400 DegC)

g) Radiography test: ANSI B 16.34 special class
h) Calibration and Hysteresis test
i) Actuator leakage test

37. Local Panels :

Visual inspection, wiring & continuity check, H.V. and I.R. tests on panels, checking of bill
of materials, functional tests.

38 Wiring Termination & Accessories

Routine test: Conductor resistance test/High voltage test/Impulse dielectric test/insulation
test/Humidity test/Temperature rise test on power circuits/short time current test on power
circuits.

Type test:Annealing test/Test for insulation and sheath/ Flame retardance test - a)
Oxygen index, b) Flammability / Test for acid gas generation/test for water absorption/wet
dielectric test

39 Marshalling/System cabinets

Verification of degree of protection/Electrical tests as detailed under wiring Termination&
accessories/Type test and routine test as per relevant Indian standards.

Notes:

1. Test Certificates in addition to inspection at manufacturers works shall be furnished for
all the instruments for Owner's review.

2. Above Test to be withessed shall be finalized by Owner.

3. In addition to above test, test as per approved QAP shall also be witnessed by owner.

17.02.05 TYPE TESTING

The BIDDER shall furnish the Type test reports of all type tests as per relevant
standards and codes. As well as other specifics test indicated in the specification. A
list of such test are given for various equipment in table titled, TYPE TEST
REQUIREMENT FOR C&l SYSTEM and under the item special requirement for solid
state requirements/systems. For the balance equipments/instruments. type test may
be conducted as per manufacturer standards or if required by relevant standards.

A Out of these test listed , the bidder /subvendor/manufacturer is required
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