Annexure-9

TECHNICAL REQUIREMENTS OF MEASURING INSTRUMENTS

a) SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR PRESSURE, DIFF

PRESS AND DP BASED FLOW /LEVEL MEASUREMENTS

Sl. No. Features Essential/Minimum Requirements

1. Type of Transmitter FOUNDATION Fieldbus based output

2. Output signal 4-20 mA DC (Analog) along with superimposed
digital signal based on FOUNDATION Fieldbus
protocol

3. Accuracy + 0.060 % of calibrated range (minimum) for
calibrated range greater than 400 mmwc.
+0.065% of calibrated range (minimum) for calibrated
range greater than 250 kg/cm?.
+ 0.10 % of calibrated range (minimum) for calibrated
range less than 400 mmwc

4. Turn down 50:1 for greater than or equal to span of 400mmwcl.

(minimum) 20:1 for span below 400mmwcl.

10:1 for span greater than 250 kg/cm?

5. Stability 0.25 % of calibrated range for 10 years for calibrated

range greater than equal to 400 mmwec on standard
conditions of manufacturer.

0.2 % of calibrated range for 1 years for calibrated
range less than 400 mmwc on standard conditions of
manufacturer.

0.15% of calibrated range for 5 years for static
pressure greater than 250 kg/cm2.

(Above mentioned (3, 4, 5) parameters/features of offered models shall be strictly as defined in

standard published catalogue of the manufacturer only).

6. Zero and span drift +/- 0.015 per deg C at max span
+/-0.11% per deg C at min. Span

7. Power Supply 24V DC = 10%.

8. Load impedance 500 ohm (minimum)

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

10. Operating Ambient 85 deg C without display.

temperature 70 deg C with display.

11. Over Pressure 150% of max. Operating pressure

12. Electrical Connection " NPT(F) FOUNDATION Fieldbus compatible

13. Process connection 1/2 inch NPT (F)




14. Span and Zero Continuous, tamper proof, Remote as well as manual
adjustability from instrument with zero suppression
and elevation facility.

15. Accessories Diaphragm seal, pulsation dampeners, syphon etc. as
required by service and operating condition.

16. Diagnostics and Display Self-Indicating feature and digital display on
transmitter

17. Accessories -Diaphragm seal, pulsation dampeners, syphon etc. as
required by service and operating condition.

-2 valve manifold for absolute & gauge pressure
transmitters, -3-valve for DP and 5 valve manifold for
level/flow applications.

-The valve manifold shall be non-integral type.

-For hazardous area, enclosure as described in NEC

article 5.
18. Certification SIL 2 or Better
19. Adjustment/calibration From hand held FOUNDATION Fieldbus calibrator

/maintenance

Notes:
LVDT type is not acceptable.

For primary air/ secondary air/flue gas applications, DP type transmitters shall be provided for
pressure measurement below range of 2000 mmwec.

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.



b) SPECIFICATION FOR GUIDED WAVE RADAR TYPE LEVEL TRANSMITTER

Type Microprocessor based 2 wire type (loop powered), FOUNDATION
Fieldbus protocol compatible Guided wave radar transmitter.

Principle TDR (Time domain reflectometry)

Probe Type & (i) Coaxial probe of SS316/316L. If required, probe shall be suitable

Material for overfill prevention.

(if) Rod probe, cable probe of SS316/SS316L can be used for
applications wherever coaxial probe is not suitable.

Output signal

4-20 mA DC along with superimposed digital signal (based on
FOUNDATION Fieldbus protocol), suitable for over fill prevention.

Accuracy +/- 0.5% of calibrated span or minimum 5mm.

Power supply 24 VDC +/- 10%.

Housing Weather proof as per IP-65, metallic housing with durable corrosion
resistance coating.

Adjustment/ Using hand held FOUNDATION Fieldbus calibrator/ centralized PC

calibration based system (as applicable).

Zero & span Continuous, temper proof, remote as well as manual adjustability from

adjustment instrument. It should be possible to calibrate the instrument without
any level in the tank/sump etc.

Display Integral digital display.

Load Impedance

500 ohms (minimum).

Electromagnetic
compatibility

Shall meet EN 61326-1 (1997) and AmdtA1l, class A equipment/EN
50081-2 & EN 5008 1-2 & EN 50082-2

Mounting

(i) External cage shall be provided where ever side mounting is
required. External cage and other mounting accessories to be
provided by the contractor.

(i) Where ever top mounting is required, all mounting accessories,
stilling well (as required) etc., shall be provided by the contractor.

@iy All weather canopy shall be provided for protection from direct
sunlight and direct rain for open locations.

Note: Four wire type transmitters can also be provided for applications where 2- wire
transmitter has some technical limitations, subject to employer’s approval during detailed
engineering stage. However, in such cases isolated 4-20 mA DC (analog) output shall be
provided. Power supply required for such transmitters shall be 240V AC / 24V DC.



c) SPECIFICATION FORULTRA SONIC TYPE LEVEL TRANSMITTER

SI. No. | Features Essential/Minimum Requirements

1. Type of Transmitter Non-contact Microprocessor based 2 wire type (loop
powered), FOUNDATION Fieldbus protocol compatible
Ultrasonic transmitter.

2. Output signal 4-20 mA DC (Analog) along with superimposed digital
signal (based on FOUNDATION Fieldbus protocol).

3. Accuracy +/- 0.5% of calibrated span or minimum 5mm.

4, Power supply 24 V DC +/- 10%.

5. Temperature compensation | To be provided within transducer.

6. Housing Weather proof as per IP-65, metallic housing with durable
corrosion resistance coating.

7. Adjustment/calibration/ Using hand held FOUNDATION Fieldbus calibrator/

maintenance centralized PC based system (as applicable).

8. Zero and Span adjustment | Continuous, tamper proof, remote as well as manual
adjustability from instrument. It should be possible to
calibrate the instrument without any level in the tank/sump
etc.

9. Sensor Material Corrosion resistant material to suit individual application
requirement.

10. False signal tolerance Transmitter shall be capable of ignoring false echoes from
internal tank/sumps obstructions such as pipes, heating
coils or agitator blades. Also transmitter shall have
adjustable damping circuitry.

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

12. Display Integral digital display

13. Diagnostics Loss of echo alarm etc.

14. Load Impedance 500 ohms (minimum).

15. Electrical Connection Plug and socket

16. Accessories e All weather canopy shall be provided for protection

from direct sunlight and direct rain for open locations.
e All mounting accessories required for erection and
commissioning shall be provided.
e For hazardous area, explosion proof enclosure as
described in NEC article 500.
Note:
(i) Contractor can also provide Radar type transmitter as per above specification in place

of ultrasonic transmitter subject to approval by Employer during detailed Engineering.
Sonic frequency based transmitters can also be provided under “ultrasonic transmitters”
category for fly ash silo level.




(ii) Four wire type transmitters can also be provided for applications where 2- wire
transmitter has some technical limitations, subject to employer’s approval during
detailed engineering stage. However, in such cases isolated 4-20 mA DC (analog)
output shall be provided. Power supply required for such transmitters shall be 240V AC
/ 24V DC.

(iii) For applications where transmitter location is not accessible, the transmitter shall have
separate sensor unit and electronic unit for such applications. It shall be possible to
mount the electronic unit at accessible location.

d) SPECIFICATION FOR ULTRA SONIC TYPE LEVEL TRANSMITTER

Sl. No. | Features Essential/Minimum Requirements

1. Type of Transmitter Non-contact Microprocessor based 2 wire type (loop
powered), FOUNDATION Fieldbus protocol compatible
Ultrasonic transmitter.

2. Output signal 4-20 mA DC (Analog) along with superimposed digital
signal (based on FOUNDATION Fieldbus protocol).

3. Accuracy +/- 2% of calibrated span.

4, Power supply 24V DC +/- 10%.

5. Temperature compensation | To be provided within transducer.

6. Housing Weather proof as per IP-65, metallic housing with durable
corrosion resistance coating.

7. Adjustment/calibration/ Using hand held FOUNDATION FIELDBUS calibrator/

maintenance centralized PC based system (as applicable).

8. Zero and Span adjustment | Continuous, tamper proof, remote as well as manual
adjustability from instrument. It should be possible to
calibrate the instrument without any level in the tank/sump
etc.

9. Sensor Material Corrosion resistant material to suit individual application
requirement.

10. False signal tolerance Transmitter shall be capable of ignoring false echoes from
internal tank/sumps obstructions such as pipes, heating
coils or agitator blades. Also transmitter shall have
adjustable damping circuitry.

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

12. Display Integral digital display

13. Diagnostics Loss of echo alarm etc.

14. Load Impedance 500 ohms (minimum).

15. Electrical Connection Plug and socket

16. Accessories e All weather canopy shall be provided for protection

from direct sunlight and direct rain for open locations.

e All mounting accessories required for erection and
commissioning shall be provided.




For hazardous area, explosion proof enclosure as
described in NEC article 500.

e) SPECIFICATION FOR TEMPERATURE ELEMENTS AND ACCESSORIES

e.l1. THERMOCOUPLE

SI. No. | Features Essential/Minimum Requirements

1. Type of Thermocouple. 16 AWG wire of Chromel-Alumel (Type K) or 24 AWG
wire Pt-Rhodium Pt (Type R) depending on operating
temperature Range (ungrounded separate junction type).

2. No. of element Duplex

3. Housing/Head IP-65/Diecast Aluminium. Head of TE to be provided
with sufficient space and arrangement to mount head
mounted temperature transmitter (as applicable).
Plug in connectors are to be provided for external signal
cable connection. TE terminal head shall be spring loaded
for positive contacts with the thermo well.

4, Insulation and Sheathing of Swaged type mineral (magnesium oxide) insulation and

Thermocouple SS316 sheath.

5. Calibration and accuracy As per IEC-584/ ANSI-MC-96.1 (special limits of errors/
classl) for T/C.

6. Accessories Thermo well and associated fittings

7. Standard IEC-584/ ANSI MC 96.1 for Thermocouple and ASME

PTC-19.3 for Thermo-well

e.2.Resistance Temperature Detector (RTD)

SI. No. | Features Essential/Minimum Requirements

1. Type of RTD. Four wire, Pt-100 (100 Ohms resistance at zero degree
Centigrade).

2. No. of element Duplex

3. Housing/Head IP-65/Diecast Aluminium. Head of TE to be provided with
sufficient space and arrangement to mount head mounted
temperature transmitter (as applicable). Plug in connectors
are to be provided for external signal cable connection.
TE terminal head shall be spring loaded for positive
contacts with the thermo well

4, Insulation and Sheathing of Mineral (magnesium oxide) insulation and SS316 sheath,

Thermocouple

5. Calibration and accuracy As per As per IEC-751/ DIN-43760 Class-A for RTD

6. Accessories Thermo well and associated fittings

7. Standard IEC-751/ DIN-43760 for RTD and ASME PTC-19.3 for
Thermo-well.




NOTES:

1) The specifications for RTDs of winding/ bearings of motor/pump, can be as per their manufacturer
standards. The manufacturer shall submit the adequate supporting documents for establishing their
standard practice. However the type of RTD shall be Pt100.

2) The specifications of temp elements for air conditioning & ventilation system / process can be as per
system manufacturer’s standards. The manufacturer shall submit the adequate supporting documents for
establishing their standard practice.

e.3.Metal Temperature Thermocouples

Measuring Medium

Material of
Thermocouple.

Type of Thermocouple
Insulation

Thermocouple wire
Gauge

Protective sheath
Protective sheath dia

Calibration & accuracy
error) for T/C

Mounting accessories

Cold end sealing

Minimum bending
Radius

Length of T/C

Notes:

Metal Temperature

Chromel Alumel Type K
Duplex with ungrounded separate hot junctions

Mineral Insulation (Magnesium Oxide).

16 AWG

SS 321

8 mm OD

As per IEC-584/ ANSI-MC-96.1 (special limits of
1/2" BSP SS sliding end connector, weld pad, clamps of
heat resistant steel SS310. Adjustable gland fitting for
connection at the junction box end as per
manufacturer’s standard.

SS pot seal with colour coded PTFE Insulated flexible
tails. Sealing compound- Epoxy resin. Length of PTFE
insulated flying leads shall be minimum 750 mm.

30 mm

On as required basis considering location of
measurement point and the JB/TTJB location.

1) The specification for thermocouples of bearings metal temp measurements can be as
per their manufacturer standards. The manufacturer shall submit the adequate
supporting documents for establishing their standard practice. However type of
thermocouples shall be K-type.



2) For boiler metal temperature applications, considering the location of installations and
response time, manufacturer’s standard and proven specification for metal
temperature measurement can also be accepted subject to employer’s approval. The

manufacturer shall submit adequate

e.4. Thermo well (for all process temp. elements)

Shall be one piece solid bored type of 316 SS of step-less tapered design. (As per ASME PTC

19.3, 1974)

f) SPECIFICATION FOR TEMPERATURE TRANSMITTER (TT)

Following specifications are applicable for Dual input/ Single input temperature transmitter.

Temperature transmitter shall be 2-wire (loop powered) directly powered from 4-20Ma input
cards of DDCMIS. TT shall be fully compatible with thermocouples and RTDs being provided
by the contractor. Temperature compensation for thermocouples shall be performed in the
temperature transmitter itself.

SI. No. | Features Essential/Minimum Requirements

1. Output 2-wire (power supply from input card of control system)
with 4-20mA output with superimposed FOUNDATION
Fieldbus protocol signal

2. Input Same transmitter shall be capable to handle Pt-100 RTD,
Thermocouples —K, R & ,S types ( Selectable through
FOUNDATION FIELDBUS terminal/calibrator)

3. Isolation Min 500 VAC

4, EMC compatibility As per EN 61326

5. Power supply 24V C +/- 10%

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

7. Electrical connection Plug and Socket connector except hazardous area

8. Diagnostics & display Self-Indicating feature and digital display on transmitter

9. Operating Ambient 85 deg C without display.

temperature 70 deg C with display.

10. Mounting 2 inch pipe mounting with Canopy.

11. Accessories As required by service and operating condition.

12. Composite Accuracy (Refer note 2)
RTD =<0.25% of 0-250 deg C span
T/C-K type =<0.2% of 0-600 deg C span
CJC accuracy (for thermocouples) shall be =<1 deg C

Notes:

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

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




3. Composite accuracy is to be calculated as summation of all applicable accuracies of
temperature transmitter for converting sensor input to output (e.g., A/D accuracy, basic
accuracy, digital accuracy, etc.) and temperature effect on these accuracies at ambient
temperature of 50 deg C, based on the figure/ formula given in the standard product
catalogue for span as specified above for various types of temperature elements specified.
All such accuracy/ temperature effect figures in catalogue shall be first converted to deg C,
and then percentage of this converted accuracy in specified span shall be calculated to
compare with the specified composite accuracy figures. All temperature transmitters shall
be interchangeable (i.e. can be used for either RTD or thermocouple) and composite
accuracy shall be met for each type of input as specified above.

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

5. Dual input temperature transmitters can also be accepted in place of single input TT.

g) SPECIFICATION FOR CORIOLIS FLOW TRANSMITTER

Type Coriolis

Material of Wetted Parts 316 SS

Material of Housing 304L SS

Accuracy + 0.2% of Rate

Repeatability + 0.1% of Rate

Output 4-20 mA DC, FOUNDATION Fieldbus Compatible

Power Supply 230 VAC or 24VDC operated

Process Temperature range 0-200 degree Celsius

Others Drain / purging arrangement shall be provided as per standard
practice.

Viscosity range of Fluid 0-500cst for HFO

The offered Coriolis type flow transmitter shall be suitable for intended application. Contractor
shall submit flow and sizing calculation for Employer’s approval. For each type of Coriolis
type flow transmitter general arrangement and assembly drawing and cable wiring diagram

shall be submitted for Employer’s approval.

h) SPECIFICATION FOR FLOW ELEMENTS

h.1.  Orifice Plate
Features Essential/Minimum Requirements
Type Concentric as per ASME PTC-19.5 (Part-I1), ISA RP-



3.2,1960 or BS-1042, ISO 5167
Material 316 SS
Thickness 3 mm for main pipe diameter up to 300 mm and6 mm for main

pipe dia above300 mm.

Material of branch pipe Same as main pipe

Root valve type Globe

Root valve material Same as pipe material

Root valve size 1/2inchor 1inch (as applicable)

Impulse pipe of same

material up to root valve Required

Tappings Flanged weld neck or D & D/2 with 3 pairs of tapping (
as applicable ). Root valves to be provided in all the
tappings. However for flow elements in CPU, DM & PT

plant- 2 Pairs of Tappings shall be provided as minimum.

Beta Ratio 0.34t0 0.7

Beta Ratio calculation to be
Submitted Yes

Assembly drg. and flow
Vs DP Curves Yes

Accessories Root valves, flanges, Vent/drain hole(As required)

Bidder shall submit certified flow calculation and differential pressure vs. flow curves for each
element for Employer's approval. Sizing calculation, precise flow calculation for all the flow
elements, fabrication and assembly drawings and installation drawings shall be submitted for

Employer's approval.

h.2.  Flow Nozzle

Features Essential/Minimum Requirements

Type Long radius, welded type as per ASME PTC- 19.5 (Part-11l) or
BS-1042



Material 316 SS

Thickness Suitable for intended application.
Material of branch pipe Same as main pipe

Root valve type Globe

Root valve material Same as pipe material

Root valve size 1inch

Impulse pipe of same material

up to root valve Required

Tapping Flanged weld neck or D & D/2 with 3 pairs of tapping ( as
applicable ). Root valves to be provided in all the tappings.
However for flow elements in CPU, DM & PT plant- 2 Pairs of

Tappings shall be provided as minimum.

Beta Ratio Around 0.7

Beta Ratio calculation

to be submitted Yes

Assembly drg. And
flow Vs DP Curves Yes

Accessories Root valves, vent and drain hole.

Contractor shall submit certified flow calculation and differential pressure vs. flow curves for
each element for Employer's approval. Sizing calculation, precise flow calculation for all the
flow elements, fabrication and assembly drawings and installation drawings shall be submitted

for Employer's approval.



h.3.  Venturi (For Liquid applications)

Features Essential/Minimum Requirements

Type Rough Welded (for Pipe dia between 200mm to
1200mm) or Machined (for Pipe dia 50mm to 250mm)
as per 1SO 5167-4:2003,

Material Same as Main Pipe

Thickness Same as Main Pipe.

Root valve type

Root valve material

Root valve size

Impulse pipe of same material
up to root valve

Tapping

Beta Ratio

Beta Ratio calculation to he
Submitted

Assembly drg. and flow
Vs DP Curves

Accessories

Globe Type

Same as Pipe material

1inch

Required

3 pairs of tappings for each Venturi as per ISO 5167-
4:2003, However for some areas like CPU, DM & PT
plant- 2 Pairs of Tappings shall be provided as minimum.

0.4t00.7

Yes

Yes

Root valves, vent and drain hole.

Contractor shall submit certified flow calculation and differential pressure vs. Flow curves for

each element for employer's approval. Sizing calculation, precise flow calculation for all the

flow elements, fabrication and assembly drawings and installation drawings shall be submitted

for employer's approval.






i) SPECIFICATION

FOR

PROCESS

ACTUATED SWITCHES

FEATURES ESSENTIAL / MINIMUM REQUIREMENTS
Pressure/  Draft | Temperature Level switches
Switches/ DP | switches
Switches
Sensing Piston actuated | Vapor pressure | Capacitance types, float type,
Element for high pressure | sensing, hgud | conductivity type, RF  type,
and diaphragm or | filled bellow | Ultrasonic type as per suitability to
bellows for low | type with 35S | the application. .
pr. vacuum bulb and
capillary (5 m
minimum, to
suit application)
Matenal 316 55 Bulb 316 S5/ | 31655
capillary 304 55
End ¥z inch NPT (F) Y2 inch NPT (F) | Manufacturer standard
connection
Over  range/ | 150% of | - 150% of maximum operating pr.
proof pressure | maximum
operating pr.

Repeatability

+/- 0.5% of full range

No. of contacts

2 No.+2NC. SPDOT snap action dry contact

Rating of | 60V DC, 6 VA (or more if required by DDCMIS)
contacts
Elect. Plug in socket.
Connection
Set point | Provided over full range.
adjustment
Dead band | Adjustable/ fixed as per requirement of application.
adjustment
Enclosure Weather and dust proof as per IP-55, metallic housing.
Accessones Siphon, snubber, | Thermo well of | All mounting accessones
chemical seal, [ 316 55 and
pulsation packing glands
dampeners  as
required by

process




Mounting Suitable for | Suitable for rack | -
enclosure/  rack | mounting or
mounting or | direct mounting
direct mounting

Power Supply | As per Contractor's Standard practice.

(wherever

required)

MNotes -

1)

2)

3)

4)

Where the process fluids are corrosive, viscous, solid beanng or slurry type,
diaphragm seals shall be provided. FParts below the diaphragm shall be removable
for cleaning. The enfire volume above the diaphragm shall be completely filled with
an inert liquid suitable for the application.

Pressure/ Diff pressure switches for very low press/ DP measurements can have
sensor matenal other than 55316 in case of any technical limitation and the offered
product i1s standard product of the manufacture for very low pressure applications.

Repeatability can be upto +/-1% of full range in case of switches with diaphragm
seals or very low pressure/DP range.

The specifications of switches for air conditioning & ventilation system / process can
be as per system manufacturer's standards. The manufacturer shall submit the
adequate supporting documents for establishing their standard practice.




J) SPECIFICATION FOR PR. GAUGE, D.P. GAUGE, TEMP. GAUGE AND LEVEL

GAUGE.
Sl. | FEATURES ESSENTIAL/MINIMUM REQUIREMENTS
No
Pr. Gauge/ DP | Temperature Level Gauge
Gauge/ Draught | Gauge
gauges
1 Sensing Bourdon for high | Inert gas | Tempered * toughened
Element pressure, actuated/ Liquid | Borosilicate gauge glass
Diaphragm/ filled other than | steel armoured reflex or
Bellow for low pr. | mercury transparent type.
2 Material of | 55316 55316
sensing
element
3 Matenal of | 55304 55 304
movement
4 Body matenal | Die-cast Die-cast Forged carbon stesl304
aluminium aluminium S5
5 Dial size 150mm 150 mm Tubular covering entire
range
6 End 12inch NPT (M) [ 172 inch or 3/4 | Process connection as
connection inch NPT {M). per ASME PTC and
drainfvent 15 NB




7 Accuracy +1% of span + 1% of span + 2%
g Scale Linear, 270° arc | Linear, 270° arc | Linear vertical
graduated in | graduated in °C
metric units
9 R Shall cover 125% | Shall cover 125% | Shall cover Max.
séalggﬁon of max. operating | of max. operating | Operating level.
press temp
10 | Overrange 125% of FSD 125% of FSD -
11 | Housing Weather and dust | Weather and dust | C5/304 55 leak proof
proof as per IP-55 | proof as per IP-55
12 | Zerolspan Provided Provided -
adjustment

13 |dentification

Engraved with service legend or laminated phenolic name plate

14 | Accessornes

Blow out disc,
siphon,
snubber,
pulsation
dampener,
chemical seal (if
required by
process) gauge
isolation valve

55 Thermowell

Gasket for all KEL-F shield
for transparent type vent
and dran valves of
SteellS5 as per CS/Alloy
process Requirement.

Motes:-

*Bicolour type level gauges will be provided for applications involving steam and water
except for condensate and feed water services.

Length of gauge glass shall not be more than 1400 mm. If the vessel is higher, multiple
gauge glasses with 50 mm overlapping shall be provided.

Where the process fluids are comosive, viscous, solid bearing or slumy 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 hiquid suitable for

the application.




k) SPECIFICATION FOR SOLENOID VALVES

Solenoid valves shall fulfil the following requirements:

a. Type 2/3/4 way SS 316/Forged Brass (depending on the application subject to
Employer’s approval during detailed Engg.)

b. Power supply : 24V DC + 10%.

c. Plug and socket electrical connection.

d. Insulation : Class ‘H’

e. |IP Class : IP65

) SPECIFICATION FOR LIMIT SWITCHES

Limit switches shall be silver plated with high conductivity and non-corrosive type. Contact
rating shall be sufficient to meet the requirement of DDCMIS subject to a minimum of 60 V,
6 VA rating. Protection class shall be IP 55.

m) SPECIFICATION FOR ELECTRONIC FLOW-METER

Electronic Flow-meters shall be provided where ever indicated in the P&ID s.

The Electronic flow meter shall include flow sensor and flow indicator cum integrator/totaliser
and shall include all required accessories for satisfactory operation. The flow meter shall be
based on full bore ultrasonic/electromagnetic principle and shall be based on full bore
ultrasonic/electromagnetic principle and shall electronic type of proven design, make and
model acceptable to the owner.

The bidder shall submit all necessary technical literature and details of selection criteria of the
instrument offered to substantiate the model selected. The bidder shall also furnish list of

similar installation along with feedback on satisfactory performance of the instruments.

The flow meter shall meet or exceed the following equipment:

a) Output: 4-20 mA Dc isolated output
b) Accuracy +0.5% of calibrated span or better
¢) Repeatability +0.2% of calibrated span or better

d) Ambient Temp & Humidity 4 Deg. C to 55 Deg C, 5% to 100% RH



e) Power Supply 240V AC +10%, 50 HZ £ 5% / 24 V DC, to be arranged
by the bidder

f) Protection Class IP-55
g) Flow Tube SS 304
h) Liner Hard Rubber

The Flow meter shall provide local indication for instantaneous flow. It should also be
possible to get local display for daily and monthly discharge. The flow meter shall indicate

totalizer/integrator to get the daily and monthly discharge as stated above.



