DATA SHEET-C LT MOTOR

1X500 MW FGUTPP STAGE-IV DATA SHEET-C
LT MOTOR
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TITLE: SPECIFICATION NO. PE-TS-401-158-A001

1 X 500 MW UNCHAHAR TPP STAGE-IV VOLUME - I

SECTION -
TECHNICAL SPECIFICATION FOR REV.NO. O DATE : 01.09.2014
HYDROGEN GENERATION PLANT SHEET OF
SECTION - D3

DESIGN REQUIREMENTS
CONTROL AND INSTRUMENTATION

NOTE: - Some of the design requirement specified in section D3 may not be
applicable to the bidder design. These requirements shall be accepted as
per manufacturer standard practice.
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1.0 GENERAL TECHNICAL REQUIREMENTS (C&l)

1.0

1.1

1.2

1.3

1.4

15

1.6

1.7

The control of Hydrogen generation plant shall be through dual processor based PLC
system. PLC unit shall be provided with two processors (main processing unit with
memories) one for normal operation and one as cold standby. The PLC system shall
be provided with necessary interface hardware and software for dual fiber optic
connectivity including LIU (Light Interface Unit) at PLC end and interconnection with
DDCMIS located at main plant Control Room for monitoring of signal information.

The communication protocol shall be OPC compliant. The dual fiber optic
communication cable between bidder’s control panels and BHEL’'s DDCMIS shall be
in bidder's scope. Bidder shall submit PLC system configuration drawing along with
functional write-up along with the offer. Provision shall be kept at PLC end to accept
start/stop command from remote (DCS) through soft link.

Two nos. OWS with 19" color TFT monitor along with keyboard & mouse shall be
provided by the bidder for operation & monitoring of the entire H2 generation plant. It
shall be possible to use the same OWS as programming station. Bidder to provide one
number A4 size color laser printer. Complete PLC based control system with OWS,
1x100% online intelligent UPS (30 Min back up) and 1x100% UPS battery (Ni-Cd) for
H2 generation plant shall be in bidder’s scope.

PLC control system shall be time synchronized with Master clock system of the main
plant through RS-485/IRIG-B link to ensure uniform time indication throughout the
Plant. The required provision shall be made by the bidder at PLC end to achieve the
same. The time format shall be finalised by BHEL during detail engineering.

The software and hardware for the offered PLC system shall be of latest version and
shall be upgradable. Bidder to ensure availability of the spares and service support for
the offered PLC system for minimum 10 years after guarantee period.

All necessary instruments such as transmitters/ temperature elements/sensors/
switches/ gauges etc. shall be provided for safe, efficient, reliable operation and
maintenance of the H2 generation plant. All instrument devices shall be provided with
explosion proof enclosure as described in NEC (USA) Article 500, Class-I, Div. | or
provided with suitable type Zener barriers of standard approved make meeting the
requirements approved by the Chief Controller of Explosives, India and statutory
authorities.

The quantity of instruments shall be as per tender P&ID and Design Memorandum
/Philosophy as a minimum, for bidding purpose. However, bidder shall also include in
his proposal all the instruments and devices, which are needed for completeness of
the system/ equipment, supplied by bidder, even if the same is not specifically
appearing in the P&ID and design philosophy. During detail engineering, if any such
additional instruments are required for safer & reliable operation of plant, bidder shall
supply the same without any price implication.

All the instrumentation, equipment and accessories under this specification shall be
furnished as per technical specification and ranges, makes/numbers as approved by
the owner during detail engineering.

The necessary root valves, impulse piping, drain cocks, gauge-zeroing cocks, valve
manifolds and all the other accessories required for mounting / erection of the local
instruments shall be furnished, even not specifically asked for, on as required basis.
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The instruments fittings hall be of forged SS. Instrument piping shall be designed for
maximum design pressure & temperature of the process. Pressure instrument
connection shall be ¥2” or 12 mm pipe connection. The contacts of equipment mounted
instruments, sensors, switches etc. for external connection including spare contacts
shall be wired out to the LCP.

1.8  All electrical actuators shall be of integral starter type.

1.9 Following documents to be furnished by the bidder along with the bid:
o PLC configuration diagram.
Duly stamped and signed copy of Quality Plans.
o Requirement of electronic earthing, if any, for PLC based control system.

1.10 Drawings/Documents and data to be furnished after award of the contract:
Input/ Output signal list.

BOM of PLC.

Control panel/control desk/charger panel/battery GA drawings.
Power distribution scheme.

PLC control room layout drawing.

PLC and field instruments quality plan.

PLC data sheet.

Cable schedule and cable interconnection drawing.
Instrument Schedule.

Instrument Data sheets.

Any other document decided during detailed engineering.

1.11 Industrial grade furniture chairs (3 nos.), keypad (1 no.), Locker set (1 no.) etc. shall be
in bidders scope. Revolving chairs with wheels and with provision for adjustments of
height (hydraulically/gas lift) shall be provided for the operators in local control Room
area. Chair pedestal shall be made of 5mm thick MS plate covered with poly-propylene
cladding. Arm-rests in one piece shall be of poly-urethane and twin wheel castor of
glass filled nylon. The exact details shall be finalized & approved by owner/purchaser
during detailed engineering. All furniture shall be from reputed suppliers like Rittal /
Godrej / Pyrotech or equivalent as approved by owner/ purchaser.

1.12 PLC programming console shall be provided with installed antivirus software with
perpetual license.

1.13 Ensure, vendor shall provide all software on CDs along with required software licenses.
Vendor shall maintain the Original CD’s existing operating & application software.
Software modification and up gradation, as & when required, shall also be covered under
the vendor scope at no extra cost.

1.14  All instruments/drives shall be terminated on JB/Panel by Bidder. Instruments/Drives,
JB/Panel, Connecting instrument cable & control cable are in Bidder's scope. The
scope of cable shall be referred in Electrical scope split sheet in Electrical portion of
the specification.

1.15 Bidder to provide Temperature transmitters along with its compensating cable, JB/rack
& other Erection hardware.

1.16 Instrument installation and accessories required for the same shall be in Bidder's scope
and shall be as per the attached instrument installation diagrams. However any
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instrument/ analyser installation not covered in specification, the same shall be subject
to customer and BHEL approval during detailed engineering.

1.17 Bidder to note that all the transmitters supplied by Bidder shall be rack mounted. The

transmitter racks shall be in Bidder's scope. Also no instruments/analysers & JBs/Racks
should be protruding on the walkway.
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STANDARD PLC CONFIGURATION DIAGRAM FOR HYDROGEN GENERATION PLANT

HYDROGEN HYDROGEN HYDROGEN
COMPRESSOR COMPRESSOR COMPRESSOR
#1 #2 #3
OWS WITH
ups 19 * TFT
MONITOR
HYGROMETER
J ' PLC *
= N/W
1 NO. PRINTER (A4
COLOR LASER) SWITCH#1| —
WITH PRINT 4 i | |
SERVERS —  N/W / TRACE 02 TRACE 02
b SWITCH#2 ANALYZER ANALYZER
! ' #1 #2
: ANNUNCIATOR
—
OwS WITH PANEL
Ps 19 “ TFT
MONITOR
415 V
FDR #1 BATTERY .
= CHRGR 24V L
b0 e © ©® @
_[ BATTERY B
415 V = CHDRan/aFffV A\ COMBUSTIBLE GAS SENSORS
FDR#2 | oes || HYDROGEN HYDROGEN
FIBRE GENERATOR GENERATOR
oOPTIC #1 #e
CABLE
24V DC ‘ (BIDDER SCOPE)
BATTERY
NOTES:

1. POWER TO PLC <IN THE ANNUNCIATOR PANEL> SHALL BE 24 V DC. BATTERY CHARGER AND BATTERY SHALL BE IN
BIDDER’S SCOPE.

2. UPS FOR PC AND ITS MONITOR AND PRINTER SHALL BE SMART TYPE LINE INTERACTIVE TYPE WITH SOFTWARE AND
HARDWARE ALONGWITH FEATURES 0OF SURGE SUPPRESSION & AVR FACILITY.

3. SELECTOR SWITCH SHALL BE PROVIDED IN PLC TO SELECT COLD STANDBY PROCESS INTO SERVICE.
4, FURNITURES FOR OWS, PRINTER SHALL BE IN BIDDER’S SCOPE.
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CLAUSE NO.

TECHNICAL REQUIREMENTS s
. _ RNTPG

1.08.00

1.09.00

2.00.00

2.01.00

2.02.00

2.03.00

2.03.01

2..03.02

The Control system shall include on-line self-surveillance, monitoring and diagnostic
facility giving the details of the fault on the Human Machine Interface System
(HMIS). The faults to be reported shall include fault in main & standby power
supplies, sensor fault, Input/ Cutput card failure, Memory Status, Controller fault,
failure of Communication/ Network links to PLCs, LAN etc. These faults shall be
reported as colour change on system status display and as messages on HMIS as
‘well as through local indication on the faulty module and on respective rack/ cubicle.
“ The diagnostic system shall ensure that the faults are detected before any significant
“change in any controller output has taken place.

The Cenirol system shaE! operate in non-air condttloned area and shall meet the
‘minimum requ:rements as spectf ied below,

F_’ROGRAMMABLE LOGIC BASED CONTROL SYSTEM
PLC PROCESSOR
The processor unit shall be cepable of executing the following functions:-
-a  Recelving binary and ana!eg signals from the field and providing command

output to MCC/SWGR/Drive etc. through Input / Output modules and operator
initiated commands from HMIS / control panel.

b Implementmg all logic functions for-control, protectlon and annunciation of the
equipment and systems. .

c fmplementing modulating control function for certain application as specified
: elsewhere in the specification.

d Providing supervisory information for alarm, various types of dlsplays status
information, trending, historical storage of data etc

& Performing self-monitoring and diagnostic functions.

The memory shalt be field expandable. The memory capacity shall be sufficient for

the complete system operation and have a capability for at least 20% expansion in

future. Programmed operating sequences and criteria shall be stored in non volatile

semi conductor memories like EPROM. All dynamic memories shall be provided with

buffer battery back up which shall be for at least 360 hours. The batteries shall be
' Ilthlum or NI Cd type.

Priority of different commands shall be as follows:
Manual intervention shall be possible at any stage of operation. Protection
commands shall have priority over manual commands and manual commands shall

prevail over auto commands:-

A forcing facility shalt b'e provided for changing the states of inputs and outputs,

timers. and flags to facilitate fault finding and other testing requirements. 1t shall be |

possible to display the signal flow during operation of the program.

_ SINGRAULI STPP STAGE-II TECHNICAL SPECIFICATION SUB-SECTION-C-12(B) PAGE
{1X500 MwW) SECTION-VI PLANT AUXILIARY 2 OF 13
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2.07.00

2.07.01

2.07.02

2.07.03

2.87.04

2.07.05

2.07.06

2.08.00

The programming of HMIS (like development and modification of data base,
mimics, logs / reports, HSR functionalities etc.) shall also be possible through
user-friendly menus etc

All progr_amming functionalities shall be password protected to avoid unauthorized
modification.

SOFTWARE REQUIREMENT

All necessary Software required for implementation of control logic, operator station
displays / logs, storage & retrieval and other funclional requirement shall be
provided. The programs shall include high level languages as far as possible. The
contractor shall provide sufficient documentation and program listing so that it is
possible for the Employer to carry out modification at a later date.

The Contractor shall provEde.éII software required by the systém for meeting the
intent and functional/parametric requirements of the specification.

Industry standard operating system like UNIX/WINDOWS (jatest version) etc. to
ensure openness and conneciivity' with oiher systém in industry standard protocols
(TCP-IP/ OPC elc.) shall be provided. The system shall have user friendly
programming language & graphic user interface.

All system related software including Real Time Operating System, File
management software, screen editor, database management software.  On line
diagnostics/debug sofiware, peripheral drivers software and latest versions of
standard PC-based sofiware and latest WINDOWS based packages etc. and any
other standard language offered shall be furnished as a minimum.

All application soitware for PLC system functioning like input scanning, acquisition,
conditioning processing, control and communication and software for operator
interface of monitors, displays, trends, curves, bar charts efc, Historical storage and
refrieval utility, and alarm functions shall be provided.

The Contractor shall provide software locks and passwords to Employer's engineers
at site for all operating & application software so that Employer's engineers can take
_backup of these software and are able to do modifications at site.

PARAMETRIC REQUIREMENTS

The control system shall be designed such that under worst case loading
conditions the response time shall not be worst than the following:-

On/Off Command - The response time for screen update aiter the
execution of the control command from the
time the command is issued (for exampie
command to start a motor to the time the
screen i$ updated) shall be tiwo seconds
{excluding the drive actuation time).
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Adjustment Command - - 0.51o 1second. ‘{j
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CLAUSE NO.

TECHNICAL REQUIREMENTS e ddis
T _ NTPC

1 4.04.00

4.05.00
4.06.00

407.00

5.00.00
1 5.01.00

Each processor / controller shall have 30% spare functional capacity to implement
additional function blocks, over and above implemented logic/ loops. Further, each
processor / controller shall have spare capacity to handle minimum 30% additional
inputs/ outputs of each type including above specified spare requirements, over and
above implemented capacity. Each of the corresponding communication controllers
shall also have same spare capacity as that of processor/controller.

'T.he Data communication systém shall have the capacity fo handle the additions
mentioned above.

Twenty (20} percent spare relays of each fype and rating mounted and wired in
cabinets TB. All contacts of relays shall be terminated in terminal blocks of cabinets.

The spare capacily as specified above shall be uniformly distributed throughout all
cubicles. The system design shall ensure that above mentioned additions shall not
require any additional controller/processor/ peripheral drivers in the system delivered
at site: Further, these additions shall not deteriorate the system response-time / duty
cycle, etc. from those stipulated under this specification.

DATA COMMUNICATION SYSTEM (DCS)

1 The Communication System shall include a Main System Bus and Other appiicable

bus systems like cubicle bus, local bus, YO bus etc.
The DCS shall have the following minimum features

a Communication controllers shall be provided to handle the communication.
between O Modules (including remote /O) and PLCs and between PLCs
‘and operator work station/HMi device.

b- The design shall be such as to minimise interruption of signals. It shall ensure
that a single failure anywhere in the media shall cause no more than a single
message to be disrupted and that message shall automatically be
retransmitted.  Any failure or physical removal of any station/medule
connected fo the system bus shall not result in loss of any communication
function to and from any other station/module.

¢ Built-in diagnostics shall be provided for easy fault detection. Communication

"~ error detection and correction facility (ECC) shall be provided at all levels of
‘communication. Failire of one bus and changeover to the standby system
bus shall be automatic and completely bump less and the same shall be
su1tab!y alarmed/logged.

¢ The design and installation of the system bus shall take care of the
environmental conditions as applicable.

f Data transmitting speed shall be suffi cieni to meet the responses of the
system in terms of displays, control etc. plus 25% spare capacity shall be
available for future expansmn

g Passive coaxial cables or fibre optic cables shalt be émployed.

SINGRAULI STPP STAGE-Ii TECHNICAL SPECIFICATION SUB-SECTION-C-12({B)
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5.02.00

6.00.00

6.01.00.

7.00.00

7.01.00

7.02.00

The Contractor shall furnish details regarding the communication system like
communication protocol, bus utilisation ealculations etc.

The PLC system shall be provided with necessary hardware and software for dual
fibre optic- connectivity' & interconnection with station wide LAN {in Employer's
Scape) for two - way transfer of signals for the purpose of information sharing. The
plant information shall be made available through an Ethemet link following TCP/IP
standard. The sysiem shall be OPC compliant. The exact daia structure shall be as
decided during detailed engg. All required plant data shall be transferred to/irom
through this ensuring complete’ security. The exact number of points to be
transferred through the above communication link and the format of the data shali be
finalised during detailed engineering. The Contractor shall provide all assisiance ic
the BOP C&l System {In Employers Scope) Supplier including co-ordination and
flow of required information ete. for display of all input points under alarm, connected
to PLC or generated by PLC, on various operating stations on BOP C&) System (In
Employer's Scope) and various client PCs on station LAN.

SYSTEM REACTION TIME

The reaction time of the programmable control system from input signals at the input
cards 1o output of the associated signals or commands of the output card inclusive of
programmed logic processing, comprising a mixture of logic gates, arithmetic
operations and other internal operations shall be less than 100 milli seconds under
the most arduous con’{rol system operating conditions.

OPERATOR INTERFACE DISPLAYSILOGS!REPORTS

Suntable Operator Interface Dlsplayleogs/Reports for control operation & monitoring
shall be provided. The, details shall be finalized during detailed Engg. stage.

Minimum quantiiies shall be as follows:-

1 Various displays on the OWS shall as a minimum include P&ID displays or
mimic, bar chart displays, X-Y & X-T plot {trend) displays, operator
guidance message displays, group displays, plant start-up/shutdown
message displays, system status displays etc. Number of displays and the
exact functionallty shall be on as reqwred basis and as finalised durmg

- detailed engineering’ subject to the minimum quantities as given in
subsequent- clauses.  For X-T & X-Y plots, the facility of providing a
background grid on operator request shall be variabie with adequate no. of
divisions in both co-ordinates.

2 The minimum quanti'ty'bf major types of displays per unit shaiiﬁ be as
follows:

a) Control displays {group/sub-group/ {On as reqd.
sequencefioop) : basis subject to
. _ 100 minimum}

b} "P&ID/ mimié display : 100

SINGRAULL STP? STAGE-I TECHNICAL SPECIFICATION " SUB-SECTION-C-12{B}
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CLAUSE NO,

TECHNICAL REQUIREMENTS L

NTPC

8.00.00

8.01.00

8.02.00

8.03.00

3.00.00 -

8.01.00

c) Bar chart . 30

d) X-T Plot ' : 30

e) X-Y Plot (with superimposed operating 25+25
curves + using user selectable stored data)

f} Group displays - 30

'g) Operator guidance message 10

h) Syétem status & other diagnhostic display on as required
basis

'_ The assignment for the above will be done by the confractor as per the

requirement of operation of Contractor's system as well as for maintenance, The
balance displays shall be left as spare for future modification/addition.

HISTORICAL STORAGE AND RETRIEVAL SYSTEM (HSRS)

The HSRS shall collect store and process system data from MMIPIS data base. The
data shall be saved online on hard disk and automatically transferred to erasable
long term storage media once in every 24 hours periodically for long term storage.
Provision shall be made to notify the operator when hard disk is certain percentage
full. The disk capacity shall be sufficient {o store at least seven days data.

The data to be stored in the above system shall include alarm and event list, periodic
plant data, selected logs/reports. The data/information to be stored & frequency of
storage and refrieval shall be as finalised during detailed engineering. The system
shall. provide user-friendly operator functions to retrieve the data from historical
storage. It shall be possible to retrieve the selected data on OWS or printer in form
of trendfreport by specifying date, time & period: Further, siitable index
files/directories shall also be provided fo facilitate the same. The logsfreports for at
least last seven {7} days shall be available on the disk.

In addition {o above, the system shall also have facility to store & retrieve important
plant data for a very long duration {plant life} on portable long term storage media).
-These data will include any data from the database as well as processed/computed
data based an various calculations/transformation. The retrieved data from long term
storage media should be possible 1o be presented in form of X-T display, X-Y
display, logs, reports, etc.

CONTROL & POWER S'UPPLY SCHEME
General Requirements

Necessary redundant fransformers and redundant chargers with 24 V DC battery
back-up shall be provided by the Contractor to derive power supply from 415V, 3-
- phase 3-wire incomers to be arranged by the Contractor at the input terminals of
power supply cabinets, The Contractor_shali, however furnish all required hardware/

equipment/ cubicles for conversion and/or stabilization of the power source provided

SINGRAULI STPP STAGE-It TECHNICAL SPECIFICATION SUB-SECTION-C-12(B)
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10.00.00

10.01.00

10.01.01

10.01.02

10.01.03

10.01.04

by the Owner to all other levels which may be necessary for meeting the individual
reguirements of equipments/ systems furnished by him within the Contractor's
quoted lump sum price.

The 24 V DC power supply system conﬁguratfcon shall be provided as per Appendix-
1,section Vi,Part — A of specifications

CONTROL CABINETS / PANELS

The cabinets shall be IP-22 protection class. The Contractor shall ensure that the
packaging density of equipment in these cabinets is not excessive and abnormal
temperature. rise, above the cabinet temperature during nonmal operation or air-
conditioning fallure, is prevenied by careful design. This shall be demonstrated to
the Employer during the factory testing of the system. The Contractor shall ensure
that the temperature rise is [imited to 10 deg. C above ambient and is well within the
safe limits for system components even under the worst condition as. specified in
Sub-section-basic Design criteria {(Part-B, Section-Vl) and specification requirements
for remote /O cabinets. Ventilation blowers shall be furnished as required by the
equipment design and shall be sound proof to the maximum feasible extent. If
blowers are required for satisfactory system operation, dual blowers with blower
failure alarm shall be provided in each cabinet with proper enclosure and details
shall be furnished with proposaE Smtabie louvers W|th wire mesh shall be provided
on the cabinet

The cabinets shall be designed for front access to system modules and rear access
to wiring and shall be designed for bottom entry of the cables.

The cabinets shall be totally enclosed, free standing type and shall be constructed
with minimum 2 mm thick steel plate frame and 1.6 mm thick CRCA steel sheet or
as per supplier's standard practice for similar applications, preferred height of the
cabinet is 2200 mm. The cabinets shall be equipped with full height front and rear
doors, The floor mounting arrangement for other cabinets shall be as required by the
Employer and shall be furnished by the Contractor during detailed engineering.

Cabinat doors shall be hinged and shall have turned back edges and additional
braking where required ensuring rigidity. Hinges shall be of concealed type. Door
fatches shall be of three-point type to assure tight closing. Detachable lifting eyes or
angles shall be fumished 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 focking arrangements with a master key for all
cabinets. If width of a cahinet is more than 800 mm, double doors shall be provided.

Two spray coats of inhibitive epoxy primer-surface shall be applied to all exterior and
interior surfaces. A minimum of 2 spray coats of final finish colour shall be applied to
all surfaces. The final finished thickness of paint film on steel shall not be less than
63-75 micron for sheet thickness of 2 mm and 30 microns for sheet thickness of 1.6
mm. The finish colors for exterior and interior surfaces shall conform to following
shades:

{a.) Exterior:- As per RAL 9002 ( End panel sides RAL 5012}, to be finalized during
detailed engineering.l )

(b.) Inierior~ Same as above.
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10.01.05

10.01.06

10.01.07
10.01.08

10.01.09

11.00.00

11.01.00

11.02.00

11.03.00
11.04.00
11.05.00

12.00.00

12.01.00

' 12.02.00

Paint films which show sags, checks or other imperfections shall not be acceptable.

As an alternative, single coat of anodic dipcoat primer along with single textured
powder coating with epoxy polyester meeting the thickness requirement is also
acceptable. .

'Refer Subsection Basic *Design Criteria, Part B, and Section Vi for grounding

requirements,

The mimic shall be configured-.on the OWS and it shall be possible to control,
maonitor and operate the plant from the same.

The technical specification covering panel fabrication details, wiring and termination

details. ete. shall be as ‘described under Sub—Sectaon INST CABLE of this
specification.

ANNUNCIATION SYSTEM

Only OWS based alarm system shall be provided with audio alarm facility (beepftone

_ generator) No facia annunciation is envisaged in the controf room. Hooters are to be

prov;ded

The system shall display history of alarms in chronological order on any of the OWS.
The HMIS shall have the capability to store a minimum of 500 alarms each with
paging features allowing the operator to view any page. The system shall have all
alarm- functions and related function keys like alarm acknowledge, reset, paging,
summaries etc. Other design features like set point/dead band adjustments,
provision of alarm priority, manual inhibition & automatic inhibition based on
predefined logic etc., shall be provided and shall be as finalised during detailed
engineering. The alarm display/report format shall be as approved by the Employer.

?acility of audio annunciation shall be provided in OWS upon the occurrence OWS
‘alarms irrespective of whether alarms are displayed or not. Facility to disable the
audio annunciation shall be provided.

At least three levels of alarm priority shall be available which will be displayed in
different colour. It shall be possible to display & prmt alarms of any of the three
levels.

The annunciator sequence shall conform to ESA'sequence' ISA-2A..

SOFTWARE DOGUMENTATION AND SOFTWARE LISTINGS

All' technical manuals, reference manuals, user's guide etc., in English required for
modification/editing/addition/deletion of features in the software of the PLC System

shall be furnished. The Contractor shall furnish a comprehensive list of all-|

system/fapplication software documentation after system finalization for Employer's
review and approval.

All Thé softwaré fistings including Source code for applicaﬁon software, A!i special -
to-project data files etc. shall be submitted by the Contractor.
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SOFTWARE LICENCES

The Contractor shall provide software license for all software being used in
Contractor's System. The software licenses shall be provided for the project {e.g.
organisation or site icense) and shall not be hardware/machine-specific. That is, if
any hardware/machine is upgraded or changed, the same license shall hold good
and it shall not be necessary for Employer to seek a new licensefrenew license
due to upgradation/change of hardware/machine in Contractor's System at site.
All licenses shall be valid for the continuous service life of the plant.

As a customer support, the Contracior shall periodically inform the designated
officer of the Employer about the software upgrades/new releases that would be
taking place after the system is commissioned so that if required, same can be
procured & implemented at site.

For the Specification of OWS, GIU, printer and other Human Machine interface items
please refer Part-B, Sub-Section-C02, DDCMIS of Technical Specification.
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CLAUSE NO. - L
- . TECHNICAL REQUIREMENTS
14. Confractor shall include for each LVS, supply of lamps for §
after the completion of the warranty period, based ¢ average life of the
lamps, as per the Contractor's published li Ure. it during the warranty
period, it is found that lamps are med at fasier rate than the published
average life of the lam & Contractor shall augment the quantity of the
three years su of lamps accordingly. {As a minimum for each LVS,
Contr, Shall supply 150% lamps with respect to the no. of lamps used in
1.01.09 ‘Graphical Interface Unit
Minimum specifications of Graphical Interface unit shall be as follows:-
‘Slno. | Features Description

1. | Power supply 230V AC

2. | Display Size & Type -10-11 inch & Color, TFT screens

3. | Humidity 5-95%

4. | Protection class 3P-65 for extremely dust prone area,
otherwise IP-55. Enclosure shall be
provided to prevent ingress of dust.

5. | Keys Function keys and numeric keys

6. | Interfacing requirements Interface  with respective  conirol
systems

7. | Functional requirements Ability to operate drives locally using
function keys.

Ability to do programming.
Graphics display including alarms and
operator guidance messages.

1.01.10

Printers

Sr. Features
No

Colour Laser Colour Laser Line Impact Dot Matrix Printer
Printer Printer

1 PaperSize A3 Ad . 132 column continuous fan
) fold type
2 Printing 8 ppm 4 ppm {color} 1000 LPM
Speed (Calor) o
SINGRAULI STPP STAGE-IIl TECHNICAL SPECIFICATION ANNEXURE - C-02G PAGE
{1X500 MW) SECTION-VI HMI HARDWARE 6 OF 12
EPC PACKAGE PART-B
VY
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E RO,
TECHNICAL REQUIREMENTS
(min.)- in 24 ppm 16 ppm
normal mode
for A4 size (B&W) (B&W)
paper
3  Type 3 Heavy duty, Heavyduty, Heavy duty, atleast 50000
at least atleast pagesimonth
50000 30000
pages/month  pages/month
4  Resolution 600 dpi 600 dpi -
{btack) {min.)
5 First page =<{ minfor =<1 minfor
out time (with color, color,
full graphic
display) <45secior <45 secfor
' BW BW
8 Paperinput 500 sheets 500 sheets Continuous paper feed
capacity
{min.)
7. Additional Automatic With printer Stand & sound
features Duplex proof enclosure (<60 dB)
Printing
8 Paper sheets 20 reams 20 reams 20 reams
(1 ream = {A3) (Ad)
500 sheets)
with each 20 reams {132 column fan-fold)
printer (A4) .
$ . Additional 1 1 100
Cartridgefton
er/ ribbon of
each type as
- usedin
printer with
each printer
1.01.11 Specification of PC
The minimum requirement for PC shall be as below:
CPU ) . Latest generation CPU
SINGRAULI STPP STAGE-NI - “TECHNICAL SPEGIFICATION ANNEXURE - C-02G PAGE
(1X500 MW) SECTION-VI HMI HARDWARE 7OF 12
EPC PACKAGE PART-B .
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CLAUSE NO..

Rl

@_6 48 i TECHNICAL REQUIREMENTS v

"NTPC

&

2.00.00

10 .Redundancy in binary outputs for drives shall be provided for only HT, HTCHP &

VFD types of drives. For DDCMIS, in each functional group, redundancy shall be
provided for 10% of all the binary outputs for drives in the functional group.
(Exact application shall be finalized during detailed engg.)

11. Redundancy in analog outputs shall be provided for 10% of CLCS drives in each
functional group for DDCMIS. (Exact application shall be finalized during detailed
engg.) : ' :

12. The contact rating of “DO (contact)” type outputs indicated in Table-IA/IB (field
1/0s) shall be as follows. The contact rating for such outputs for Unit DDCMIS
shall be minimum 60VA, and shall be suitable for contact interrogation at 24 V
DC. For such outputs for other DDCMIS systems relays shall be provided for
each of such outputs. ‘

13. Field-bus comp'atible temperéture transmitter shall be provided for Gen.
Temperature monitoring. :

14. All the remote 1/O locations are air conditioned. The field bus compatible
te_mperatufe- transmitters, shall be located in ndn-air conditioned outdoor
locations.

15. Addii_ionai note for TableDrive /0s”
(*) The on/off status of HT drives of Unit DDCMIS will be wired to DI modules in

parallel. The open/ close status of sync type electrical breakers of Unit DDCMIS
will be connected in parallel to Di and DISOE modules.

(*The 2 signals of HT drives & sync type electrical breakers of DDCMIS, afe o
be connected to DISOE module; for HT drives & sync type electrical breakers in
other DDCMIS these will be connected {o Di module.

LIST OF AREAS FOR WHICH SOFT SIGNALS 1S TO BE CONNECTED TO T

C&l
St | Area Connected to Minimurh Qty of | Type Qty of
no. the  DDCMIS | links/ Location / signals
System '
1. | TG Charger in| TG C& of [0 RS |20 per
each unit respective unit 485 / | charger
' RS8232 )

2. | Generator TG C&l _~of | As on required | Field As on
Temps respective unit | basis ' Bus/Pr | required
o o ofibus/ | basis -
Remaot
e /O
(4-
20mA
signal
s only.
SINGR y
Azl;:ssuﬁ: VS}TAGE 1 1NSTRU%%%ITC/?EN3§?T§% APPENDIX.ATG PAGE
EPC PACKAGE APPENDIX- TQ ¥A> TA- 30F4
N
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CLAUSE NO.

TECHNICAL REQUIREMENTS" ~ " radigist
__ 06482 [paed
3.00.00 PLC based Control Systems
Sl no Area Description of Control system
1. Hydrogen Generation | Microprocessor/PLC based Control system as
Plant per manufacturer's standard practice with
redundant cold stand-by processor.
4.00.00 For the items like Measuring Instruments, Process Connection and piping, Control

Valves and Actuators, Other TG C&l systems, and Instrumentation and Power
supply cables, contract quantities shall be on as required basis.

INSTRUMENT AND CONTROL

SINGRAULI STPP STAGE-IIl
(1X500 MW) DEVICE LIST APPENDIX--TG PAGE
EPC PACKAGE APPENDIX-I TO PART-A 40F 4
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CLAUSE NO.

,: :
TECHNICAL REQUIREMENTS o ot
_ MTRC

9.02.03

9.02.04-

9.02.05

9.02.06

9.02.07
9.02.08

9.02.09

8.02.10

to discharge batteries periodically manually. Each rectifier bank shall have minimum
3 nos. . rectifier modules for all applications. Each rectifier module shall be of
minimum 10% rating of the total capacity for Control system loads. The exact sizing
of the rectifiers in one bank shall be as approved by Employer during detailed

-engineering. Provision shall be available to add new modules in each rectifier

cabinet for- future .use. While: selecting the components and finalizing the cooling
arrangements, Bidder to note that these rectifier modules are required to operate at
30-40 % of the rated load for most of the time.

_The rectrf ier moduie shall. be m;croprocessor ‘controlled, |GBT/Power MOSFET
.based, . high frequency with active load sharing, designed for single and parrel

ope'.ration with battery and shall have auiomatic voltage regulators for a close
voltage stability even when AC supply voltage and DC load fluctuates, effective
current: -limiting . features,  front' access design, programmable temperature

| compensation feature for battery charging and filters on both input and output to
-minimize harmonics. The rectifier module output regulation shall be +/- 1% or better

from:no:load to full load with an input power supply variation of +/- 10% in voliage

‘and-+- 5% in frequency. In- addition to indications / display on rectifier panel,

potential free contacts for alarms like O/P voltage high & low, battery isolated,
mulliple rectifier modules failed, AC input supply out of specified range,
communication fault, battery fuse blown, surge protection failure, controller faulty but
system running, system overload, etfc. shall also be provided for use in PLC system.
Further isolated 4-20 mA signals shall be provided for important parameters like
rectifier module voltage etc. The list of alarm output & 4-20 mA signals shall be as
approved by Employer during detailed engineering. RS 485 Port Modbus Protoco! /
Ethemet TCP [ IP protocol for communication with control system shall also be
provided. Necessary provision shall be done in PLC end also.

“Float / Boost” charge functions shall-be provided with alarm / indications.

Each rectifier bank shall be rated for 100% load requirement and keep the
connected battery full charged and one spare rectifier module.

The rectifier module circuitry shall be of fail-safe design and faillure of any
component should not resuit in any reclifier bank output voltage to increase beyond
acceptabie Hmits of the C&I system being fed from it.

The rectifier module shall be current !im;ted for circuit protection and protection of
battery from overcharge. The current limit shall be continuously programmable.

The rectifier module shall have a slow walk-in circuit which shall prevent application
of full load DC current in less than 10 seconds after AC power is energized.

The rectifier module shall be fed from 415 V AC, 50 HZ 3 phase, 3 wire system. The

Bidder shall provide all required power cables & other accessories etc. from 415 V
AC power supply system to his electrical power supply system.

The full load efficiency at nominal input and output shaii be 90%. The npple content
shall be limited to +/- 0.5% of output voltage.

HMGRAULI STPP STAGE- : TECHNICAL SPECIFICATION SUB-SECTION-C-12{A) PAGE

{1X500 MW) SECTION -VI PLC BASED CONTROL 12 OF 16
\ EPC PACKAGE PART-B SYSTEM
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TECHNICAL REQUIREMENTS e dgd
NTRC

(PRSERE Y CONTROL DESK
10.04.01 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. A 19 mm thick wooden top shall
be provided on ihe desk to keep the TFT monitors at top and computers inside.
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 and vertical directions. PA system hand sets, telephone sets, very few PB
stations and lamps shall be mounted on the control desk on mosaic grid structure
and same shall be decided during detailed engineering. ASCH Keyboard shalt be
capabile of being pulled out through a tray.

10.04.02 _ | The cabling / wiring between OWS & CPU'S, power supply cables etc. shall be
aesthetically routed and concealed from view.

10.05.00 FURNITURE

Chairs — Industry standard revolving chairs with wheels and with provision for
adjustment of height (hydraulically/gas lift) shali be provided for the operators, unit-
in-charge & other personnel in conirol room area. These shall be designed for sitting
for fong duration such that these are comfortable for the back. Chair pedestal shall
be made of Smm thick MS plate covered with poly- propylene cladding. Arm-rests in
one piece shall be of pon—urethane and twin wheel castor of glass fifled nylon.The
exact details shall be finalized & approved by Employer during detailed engineering.

11.00.00 ANNUNCIATION SYSTEM

11.01.00 Only QWS / GIU based alarm system shall be provided with audio alarm facility (
: beepftone generator), No facla annuncialion is envisaged in the control room.
Hooters are to be provided.

11.02.00 The system shall display history of alarms in chronological order on any of the OWS

! GIU. The HMIS shall have the capability to store a minimum of 500 alarms each

with paging features allowing the operator to view any page. The system shall have

all alarm functions and related function keys like alarm acknowledge, reset, paging,

summaries elc. Cther design. features lke set point/dead band adjustments,
provision of alarm priority, manual inhibition & automatic inhibition based on

predefined logic etc., shall be provided and shall be as finalised during detailed

engineering. The alarm display/report format shall be as approved by the Employer.

11.03.00 Facility of audio annunciation shall be provided in OWS / GIU upon the cccurrence
OWS alarms irrespective of whether alarms are displayed or not. Facility to disable
the audic annunciation shall be provided.

11.04.00 At least three levels of alarm priority shall be available which will be displayed in
different colour. It shall be possmble to display & print alarms of any of the three
levels,

SINGRAULI STPP STAGE-I TECHNICAL specxﬁcmlou SUB-SECTION-C-12{A) PAGE ...

{1X500 MW SECTION - VI PLC BASED CONTROL | 150F 16
EPC PACKAGE PART-B SYSTEM
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SCHEME FOR 24 VDC POWER SUPPLY SYSTEM
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DCS INTERFACE FOR BIDIRECTIONAL DRIVE(WITH INTEGRAL STARTER)
9 PIN PLUG & SOCKET ACTUATOR
1(1- P, 0.5 mm2 | —‘ (WITH INTEGRAL STARTER)
Screened Cable)™ | = nAN?
G-Type i (©) Fosssupply ON
COMMON (NTPC” Scope) BLUE | A P
J 1
ACTUATOR DISTURBED RED ~B DISTURBED
J Q Q/ O
<l: BINARY
y INPUT OPEN_FEEDBACK GREY | 4C % O 0! | ois
OWS/LVS
CLOSE FEEDBACK YELLOW [ ~\D \O_
‘}(')—< ) CLS
]BUS[ ’
CLOSE COMMAND GREEN )E
N\ AL COMMON BROWN | ~F o« CLOSE PR | |
= OUTPUT < lad
OPEN_COMMAND WHITE )G ¢_|Z|_
SPARE BLACK )H OPEN IPR
DCS J OPEN/CLOSE/STOP
T_SHIE_LD__) @ @ @ PUSH BUTTON
Off LOCAL/REMOTE/OFF
Local «f)- Remote | SELECTOR SWITCH
- - - - — —/ —/ z- P, 05 mmz _ ~  ~ ~— — — — — [ — — — — — 1
Scree_n_lgd Cable) |
| (NTPC & pe) L BLUE [A &
ANALOG
POSITION FEEDBACK(4—20 mA
<l:|: INPUT ( mA) RED >B Q_:IJ |
: SPARE GREY )C :
POSITION TXR
| SPARE YELLOW P | (FOR INCHING
| _________________ - _)E | DUTY DRIVES ONLY)
| 9 PIN PLUG & SOCKET—— |
- - 1
NOTE:
1. DISTURBED= Loss of Power supply (1 Phase/3 Phase),
Loss of control supply, Motor thermostat trip,
Thermal over load relay trip, NTPC LIMITED DRG.NO.|[PE—DM—401-145-1002
Local /Off/Remote Sel. switch in local or off mode. FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |DATE 05.03.2014
Stop PB optd.
TITLE DCS INTERFACE FOR REV.NO. 00
BIDIRECTIONAL DRIVE SHT 7 OF 13

155




OWS/LVS

L—\

BUS

<>

DCS INTERFACE FOR UNIDIRECTIONAL LT DRIVE ( CONTACTOR CONTROLLED )

DCS

MCC(NBPPL SCOPE)

START COMMAND +
L1
BINARY STOP_COMMAND + 1 IPR
OUTPUT
COMMON -
ON FEEDBACK
O
OFF FEEDBACK
BINARY
INEUT MCC DISTBD (THERMAL O/L OPTD/CONT SUPP ®
FAIL/MCC SWITCHED OFF/EPB OPTD.)
EMERGENCY STOP PB
- (NBPPL SCOPE)
CABLE_SIZE
—4PX0.5 sq mm
(G—Type)
(NTPC SCOPE)
NTPC LIMITED DRG.NO.|PE—DM—401—145—1002
frT FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |DATE 05.03.2014
”I’[l TITLE DCS INTERFACE FOR REV.NO. 00
g UNIDIRECTIONAL LT DRIVE SHT 8 OF 13,
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DCS

(24V DC/240V AC)

INTERFACE FOR SOLENOID DRIVE

* TWO INDEPENDENT OUTPUTS FROM CONTROL SYSTEM
SHALL BE PROVIDED TO PUSH—PULL TYPE VALVES,
WITH DUAL COIL SOLENOIDS.

#* MCB SHALL BE PROVIDED FOR EACH SOLENOID
# FOR ON/OFF TYPE, SOLENOID ACTUATED CONTROL VALVE.

— géBkE O? I-:sq mm

(G—Type) (NTPC SCOPE)

CABLE SJZE
MultipaireNTPC scoPE)l PR PANEL AT CER
7(G-Type)
= INTERPOSING
———>{BINARY RELAY
OUTPUT
(24vDC)
|| =2+ /Ph ENERGISE
| I
POWER SUPPLY MCB
—/N
/ 1CABLE SIZE
Fom CARIE SZE- ~ PR PANEL AT CER B 3 X 295 mm
| —MultipqiriNTPC SCoP | CABLE SIZE
I (G-Type [ (NBPPL SCOPE)
[ INTERPOSING | 000
| OUTPUT | SOLENOID COIL
BUS | b ____
<—> bCs | |@4v00) - -
! | +/Ph ENERGISE |
| L |
I\ | POWER SUPPLY MCB |
| [
- ' -/N |
[ / 1CABLE SIZE |
| 3C X 2.5 s% mm |
! (NBPPL SCOPE) |
|
|
| |
L o SOLENOID cOlL __ __________ |
LIMIT SWITCH #
OPEN_FEEDBACK B—0 \C
& OPEN LS
1 BINARY
INPUT CLOSE FEEDBACK B—0
& CLOSE LS
NOTES: ||

NTPC LIMITED DRG.NO.|PE—DM—401-145-1002
FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |pATE 05.03.2014
TITLE DCS INTERFACE FOR REV.NO. 00
SOLENOID DRIVE SHT 9 OF 13
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OWS/LVS

[\

[———————————]

UCD

DCS INTERFACE FOR UNIDIRECTIONAL HT DRIVE/ LT DRIVE (BREAKER CONTROLLED)

BUS

<>

BUS

o KI—>>

DCS

COMMON

START COMMAND +
X
> BiNaRY STOP COMMAND +
OUTPUT _

ON FEEDBACK

OFF FEEDBACK

o O

<]: BINARY

INPUT

MASTER TRIP RELAY (ELEC PROT) OPERATED

<l: BINARY
INPUT

o o

HT SWGR (NBPPL SCOPE)

IPR

CONTROL CABLE
(NBPPL SCOPE)

o5

<l: ANALOG
INPUT

%ﬁﬁ

# APPLICABLE FOR FD FANS & PA FANS ONLY

$

*

DATA CONCENTRATOR & SERIAL LINK TO MAX STATION SHALL BE COMMON FOR HT/LT DRIVES(BREAKER CONTROLLED)
@ APPLICABLE TO SELECTED DRIVES ONLY.

REDUNDANCY SHALL BE PROVIDED AS PER CLAUSE 1.01.00, NOTE 12,
CONTRACT QUANTITIES FOR DDCMIS, APPENDIX—I TO PART—A OF TECHNICAL

(NTPC SCOPE)

EMERGENCY STOP PB OPERATED ~
U
- v
CABLE_SIZE
L 4PX0.5 sq mm
(G=Type)
$ (NTPC SCOPE)
DATA $
CONCENTRATOR hFAtlJJhITEHON
SERIAL LINK TO MAX LINK STN SERIAL LINK
RELAY
CURRENT FEEDBACK _ #
CURRENT
TRANSDUCER
| CABLE SIZE
—4PX0.5 sq mm
(F-Type)

EMERGENCY STOP_PB
(NBPPL SCOPE)

SPECIFICATION.
NOTE: 1. EXACT NO. OF PORTS/ LINKS BETWEEN NUMERICAL RELAYS & MAX NTPC LIMITED DRG.NO.|PE—DM—401-145-1002
LINK' STATION SHALL BE AS PER THE APPROVED SWGR & DATA FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |DATE 05.03.2014

CONCENTRATOR DRAWINGS. i

2. OVER LOAD ALARM, RELAY FAULT, SWGR AVAILABLE & SWGR TITLE DCS INTERFACE FOR REV.NO. 00
DISTURBED SIGNALS ALONG WITH OTHER INFORMATION SHALL FLOW

THROUGH SOFT LINK UNIDIRECTIONAL HT DRIVE SHT 10 OF 13,0




DCS

INTERFACE FOR CONTROL VALVE WITH SMART POSITIONER

__ENERGISE_ _ __ ___
MARLE SIZE ! 1 *
7 (G- Type) (NTPC Scope) : 2T A1
- [ZoARN
IPR_PANEL ! 3 i
> ! e R Y
BINARY Z|'| . |
:|> OUTPUT CABLE SIZE !
(24VDC) L. P —(NTPC/N%PPL Scope) I AR LOCK
—HO~ O |
MCB INTEGRAL I 4
POWER SUPPLY ] _ f&TvOVA%) I 4
- r 7 71 AR sET
| . .
OWS/LVS FEEDBACK + : | |
BUS <l: ANALOG [(2_20 ma | - ~ *
<l:|> DCS weur | ) | | SMART |
£ | POSITIONER
8 | | |
N\ s |
S | : : 1
coMMaND  + ' Lo — = —-
ANALOG | | |
:|> ouTPUT | (420 mA) — | Y4—20mA A4-20mA
+H8 + IJI I I £
] 2 I 4-20mA___|____ POSITION ] | END FITTING
4 i 4-20mA __|____ FEEDBACK _ conTROL| (BRASS)
] 4 = SIGNAL To suit Isolating valve
CABLE SIZE VENDOR
— 4PX0.5 sq mm
(F=TYPE)
NTPC Scope
( Pe) INST. AR
* MULTIPAIR CABLE IS TO BE USED FOR CONNECTION.
** APPLICABLE TO VALVES WHERE OPEN/CLOSE ACTION REQUIRED ON INTERLOCK CONDITION
NOTE:
1. PORT 1 & 2 SHALL BE CONNECTED IN DE—ENERGISED CONDITION.
2. PORT 2 & 3 SHALL BE CONNECTED IN ENERGISED CONDITION. NTPC LIMITED DRG.NO.|PE—DM—401-145-1002
FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |pATE 05.03.2014
TITLE DCS INTERFACE FOR REV.NO. 00
CONTROL VALVE WITH SMART POSITIONER SHT 11 OF 13
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DCS

OWS/LVS
] BUS [
 \

[————————————]

DCS

INTERFACE FOR MODULATING TYPE

[: ANALOG
OUTPUT

COMMAND +

(4—20 mA) _

ANALOG
INPUT

FEEDBACK T

INTEGRAL
JB

(4—20 mA) —

4PX0.5 sq mm J

(N%ETYS%%PE)

PNEUMATIC DAMPER

[

4-20mA DC I

CONTROL . /P CONVENTIONAL
SIGNAL - —I — = PNEUMATIC
r CONVERTER POSITIONER
+ L ]
R . I
I
— '- - = -I L ]
4-20 I
POSITION = |
FEEDBACK .
FEEDBACK | I POSITION
L FEEDBACK
—————— =] TRANSMITTER

NTPC LIMITED DRG.NO.|PE—DM—-401-145-1002
FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |pATE 05.03.2014
TITLE DCS INTERFACE FOR REV.NO. 00
MODULATING TYPE PNEUMATIC DAMPER SHT 12 OF 13
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DCS

INTERFACE FOR VFD CONTROL DRIVE

DCS

BRKR CLOSE COMMAND

SOURCE BREAKER CHANNEL#1

BRKR_OPEN COMMAND

:|> BINARY"

OUTPUT COMMON

CLOSE FEEDBACK

OPEN FEEDBACK

BRKR DISTBD (CONT SUPP FAIL/TRIP COIL

UNHEALTHY)

<]: BINARY

INPUT

SWGR_AVAILABLE (BKR IN_SERVICE POSITION,

SWGR IN REMOTE & BRKR SPRING CHARGED)

- CH#1 >MIN SPEED, CH#1 FAULT, CH#1 ALARM, CH#1 READY,

| 4PX0.5 sq mm

—8PX0.5 sq mm
(G—Type) (NTPC

SCOPE)

CH#1 >MOTOR CURRENT, CH#1 SPEED ETC. 4—20 mA ANALOG INPUTS!

|(G—Type) (NTPC SCOPE)
4PX0.5 sq mm

CH#1 START/STOP COMMANDS( MOMENTARY/PULSE)

|(F=Type)(NTPC_SCOPE)

l 4PX0.5 sq mm

CH#1/2 SRC BRKR TRIP_PF CONTACTS

—
-

I(G_Type)(NTPc SCOPE)

4PX0.5 sq mm

VFD

LClI PANEL
CHANNEL#1

~_ CH#1/2 START PERMISSVE, CH#1/2 SRC BRKR CLOSE PERMISSIVE

(G—Type) (NTPC SCOPE)
4PX0.5 sq mm

"~ AUX. SUPP. SUPERVISION HEALTHY CONTACTS
MOTOR WATER LEAKAGE, MOTOR WATER FLOW FAILED CONTACTS

(G—Type) (NTPC SCOPE)

4PX0.5 sq mm

-

SPEED DEMAND SIGNAL, 4-20 mA

(G—Type) (NTPC SCOPE)
4PX0.5 sq mm

MOTOR STATOR WINDING, EXCITER STATOR WINDING

—

==
(F=Type) (NTPC SCOPE)

1X24PX0.5 sqg mm
2X8PX0.5 sg mm

VFD
CONT.PANEL

DE/NDE BEARING TEMP ANALOG SIGNALS

OWS/LVS
] BUS [
/A
NOTES:

1. SIGNAL INTERFACE FOR CH#2 SRC BRKR AND VFD LCI PANEL
SHALL BE IDENTICAL TO CH#1 AS INDICATED IN DOTTED PORTION.

* REDUNDANCY SHALL BE PROVIDED AS PER CLAUSE 1.01.00, NOTE 12,
CONTRACT QUANTITIES FOR DDCMIS, APPENDIX—I TO PART—A OF TECHNICAL

SPECIFICATION.

(F=Type) (NTPC SCOPE)

SYN. MOTOR

NTPC LIMITED DRG.NO.(PE—DM—401-145-1002
FEROZ GANDHI UNCHAHAR THERMAL POWER PLANT(1 X 500 MW) |pATE 05.03.2014
TITLE DCS INTERFACE FOR REV.NO. 00

VFD DRIVE SHT 13 OF 13
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cQSiﬁﬁ;*

CLAUSENO. | TECHNICAL REQUIREMENTS vaAn
o : . NTPG
2. Accuracy *0.1% of calibrated span {(minimum) {upto turn
' " down ratio of 10:1) B '
-3 Output signal 4-20 mA DC (Analog) along with superimposed
range digital signal (based on HART protocot)
4. Turn dow_h ratio 10:1 for vacUum!_very low bres'sure applications.
5:1 for very high pressure application.
30:1 for other applications.
5. Stability +0.1% of calibrated span for six months for Ranges
' up to and including70 Kglfem?
+ 0.25% of calibrated span for six months for
Ranges more than 70 Kg/cm? {@)..
8. Zero and span drift  +/- 0.015% per deg.C at _max span.
+/-0.11% per deg.C at min. Span.
7. Load impedance = 500 chm (min.)
8. - Houéing Woeather proof as per |P-55 with durable corrosion
: ’ resistant coating.
9. Over Pressuré 150% of max. Operating pressure
10. Connection Piug and socket type
- {Electrical) ERE
11, Process 112 inch NPT (F)
- . connection R
12. Span and Zero Continuous, . témper proof, Remote as well as
adjustability manual from instrument with zero
suppression and_eiévation facility. - '
13. Accessories -Diaphragm seal, pulsatidn dampeners; syphon etc.
' as required by service and operating condition,.
.2 valve manifold for absolute & Gauge pressure
transmitiers, 3-valve manifold for vacuum pressure
transmitlers & where DP fransmitters are being
- used for pressure ‘measurement and 5 valve
manifold for DP/Level/Flow applicable.
-For hazardous area, explosions proof enclosure as
described in NEC article 500.
SINGRAULI STPP STAGE-II TECHNICAL SPECIFICATION SUB-SECTION-C-03(A) PAGE
(X500 MW) SECTION - VI MEASURING INSTRUMENTS| 2 OF 48
EPC PACKAGE PART-B {PRIMARY & SECONDARY)
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CLAUSE NO.

TECHNICAL REQUIREMENTS vl

NTPRPG

as per HART protocol.

Ultrasonic Type level Transmitfter

The transmitiers shall be able to provide digital signals super imposed on 4-20 mA signal

Sl.No. Features EssentialfMinimum requirement

i Type of Transmitter Non contact Microprocessor based 2 wire type, HART
protocal compatible Ultrasonic transmitter

2. Ctput signal Galvanically isciated 4-20mA DC (Analog) along with
superimposed digital signal (based on HART protocol)

3. Sensor Accuracy +1- 0.5% of calibrated span.

4, Sensor Repeatibiity 3mm or belter

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

6, Temperature compensation Ta be provided within transduceer -

7. Configuration Sensor unit and Etectronic units are to be separate. It
shall be possible to mount the Electronic unit at a
remole accessible location from. the transducer. All
cables and - weather proof fittings io interconnect
transducer 1o elecrenic unit shall be provided by
Bidder, )

B. Housing Weather proof as per IP-55 wilh durable corresion
fesistant coating.

= Calibration Through HART Communicator.

14, Zero and Span adjustment Conlinuous, tamper proof, remote as well as manual
adjustabilit from strument, It shall be possible to
calibrale the instrument without any level in the
tankfsump ele. ’

11. Sensor Material Corrosion  resistart  malerial o sult  individual
application requirement.

12, . False signal toferance Transmitter shall be capable of ignosing false echoes
from internal tank/sumps obstructions such as pipes,
healing coils or agitater blades. Alse transmitter shalt
have adjustable damping circuitry

13, Range Range of fransmiter shall be capable of coverng the
complete level span of tank taking care of blocking
distance, frequency attenuation due lo surface,
obstructions, vapors efc.

14, Display Minimum 4 characler LCD display with integral
keypad, access protected by useer code

15, Diagnostics Loss of echo alam eto. o

16. Load Impedance 500 ohms minimum

17. Electrical Cennettion - Plug and socket

18. Accessories All wealher canopy for protection from direct sunlight
and direct rain.

All mounting hardware and accessories required for
erection and commissioning mounting fitlings materiat
shall be Ss 316.
For hazardous areas, explosion prool enclosure as
described in NEC article 500 .
Note: Contractor ean also provide Radar type transmitter in place of ultrasonic fransmitiers subject to
’ approvat by Employer during detaited Engineer. :

SINGRAULI STPP STAGE-K

{1X500 MW)
EPG PACKAGE

TECHNICAL SPECIFICATION SUB-SECTION-C-03{A} PAGE
SECTION - VI MEASURING INSTRUMENTS| 4 OF 45
PART-B {PRIMARY & SECONDARY)
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CLAUSE NO.
TECHNICAL REQUIREMENTS oA
o MNTPG
3.02.00 Resistance Temperature Detector { RTD }

Sr.  Features Essential/Minimum Reguirements

No. ‘

1 Type of RTD. * Four wire, Pt100 (100 Ohms resistance
at zero degree Centigrade).

2 No. of element Duplex

3 Housing/Head tP-55/Diecast Aluminium. Head of TE to
be provided with sufficient magnesium
to mount head mounted temperature
transmitter (as applicable). Plug In
connectors are to he provided for
external signal cable connection.

4 Sheathing of RTD Metal sheathed, ceramic packed

5  Calibration and accuracy As per DIN-43760 Class-A for RTD

6 Characteristic Linear with respect to temp, within £1/2
percent of top range value.

7 ‘Accessories Thermo well (as specified below) and
shall be spring loaded for positive
contacts with the well.

8  Standard DIN-43760 for RTD and ASME PTC-
19.3 for Thermo-well.

3.03.00 Metal Terﬁperature Thermocouples

Measuring Medium

Material of
Thermocouple,

Type of
Thermocouple

insulation

Thermocouple wire
gauge

Protective sheath

Protective sheath dia

Metal Temperature

Chrome! Alume! Type K

Duplex with separate hot junctions, ungrounded

16 AWG

S8 321

SmmO.b

" Mineral Insulation Magnesium Oxide.

SINGRAULI STPP STAGE-Il

(Is00 Mwy .
EPC PACKAGE

TECHNICAL SPECIFICATION
SECTION - Vi
PART-B

SUB-SECTIGN-C-03(A)

MEASURING INSTRUMENTS
[PRIMARY & SECONDARY}
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CLAUSE NO. o

TECHNICAL REQUIREMENTS wadtid

NTPG

Output
Input

Isolation

EMC
campatibility

Operating
ambient ,
temperature

Power  supply
Accessories
Composite ' (a)

_Accuracy
{Refer note 2)

(b)

d. Common requirements for each of the above type of temperature transmitters.

2-wire (power supply from input card of Control
System) with 4-20mA output with superimposed

- HART protocol signal.

Same transmitter shall be capable to handle Pi-100
RTD , Thermocouples —K&R types (input type to be

selectable at site through HART terminal)

min. 500 V AC
as per EN 61326

0 to 85 deg C {(without indicator)
0 to 70 deg C (with indicator)

compatible with input module of Control Systern

Mounting arrangements including clamps etc.
For head mounted and DiN-rail mounted types:

RTD _ =<{.4% of 0-250 deg C span
TIC-K type =<0.4% of 0-600 deg C span
T/IC-R type =<0.4% of 0-1000 deg € span

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

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

cJc accurécy (for thermocouples) shall be =< 1 deg
C.

e. Field bus compatible temperature transmitters

Temperature transmitters of this category shall be field mounting type & shall
be capable of withstanding operating ambient temperature upto 85 deg C.
These modules shall be connected to DDCMIS through field bus such as
Profibus, Foundation Field bus etc directly from the transmitter. Maximuin
Number of inputs per such temperature transmitter shall be eight. These shalf
be mounted in cabinets in non-AC areas. . ‘

{1X500 MW)
EPC PACKAGE

SINGRAULI STPP STAGE-l! TECHNICAL SPECIFICATION SUB.SECTION-C-03(A) PAGE

SECTION - Vi MEASURING INSTRUMENTS| 8 OF 45
PART-B {PRIMARY & SECONDARY}
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CLAUSE NO.

TECHNICAL REQUIREMENTS v a gt
NTEG

4.00.00

4.01.00

4.01.01

4.02.00

4.03.00

d) Protection class 1P 55

e) Cable entry Bottom with gland plates suitable for cables used
along with blanking facility.

£y Temp. control Automa.tic with remofe temperature monitoring.

g) Power supply - 24V DG, |

ELECTRICAL METERING INSTRUMENTS

Electrical metering instruments shaii be furnished in accordance with the following
general specifications. However, the scope shall be governed by the Contract

guantity given in appendix-1to part-A. Application standard for electrical metering
instruments shall be as per 1S: 1248-1968 (Revised). The size of each instrument

-shall be as approved by Employer during detailed engg. Al metering instruments
"I 'shall be flush panel mounting type. '

: Electric System ammeters:

S'peciﬁcatioh for electrical system meters shall be ‘same as that of mosaic type
Miniaturised Digital Indicators except the following instruments.

(@) . Frequency meters for Synchronisation purposes: Scale: radial (arc of approx.
240 degrees), range - 45 Hz {o 55 Hz, Input: Frequency signal: for
Synchronisation purpose, Type: taut band/pivot jewel system, Accuracy: +
1.5% of full scale.(For meter with 110 V AC frequency signal - magnetic
shielding is to be provided). For other frequency meters, the specs. of
frequency meter shall be same as digital indicators as specified below
(Digital indicators).

{b) Synchrbscope: Scale: Radial (slow fast), 360 degree, lnﬁut: 110V, 45-55 Hz.
{To be provided with magnetic shielding).

{c) Semaphore Indicators: Input:- 24VDC, Indicator actuation : Two coil, spring
raturn to normal.

Voltmeters :

For Syncﬁronisation Scale; radial (arc of approx 240 degree), Input: 110V AC for
volimeters provided for synchronsiation (these shall be provided with magnetic

shielding), Type: taut bandfpivot jewel system, Accuracy: = 2.0% of full scale or

better. Specification of other voltmeters shall be same as that of Miniaturised Dlgltal
Indicators

Miniaturised dlgatai indicators shall be provided for the indication and electrical
parameters etc. These shall meet the following general specifications.

1. Inputsignal . 4-20mA

SINGRA
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CLAUSE NO. TECHNICAL REQUIREMENTS - v Agd
_ - - : NMTPC
Burden 23 kA
Class of Insulation E or better
4.06.00 Transducers for Electrical Meters
Inputs {i) 110V (PT Secondary) 50 Hz {for AC) / 220V
DC {for DC) for Voltage transducers.
(i} 110V (PT Secondary) 50 Hz for Frequency
Ouiput 2 Nos. isolated 4-20 mA
Accuracy + 0.5% of full scale or better.
5.00.00 IMPACT HEA_D TYPE FLOW ELEMENT
"_Imp.aci head type flow elements shall be used for measurement of CW flow.

" The impact head type element shall be tubular insert type with four impact ports
facing upstream direction, located precisely for determination of average flow
velocity and shall be of 316 SS.

* Accuracy shall be 1.0% of actual va!ue or better. Repeatab:hty shall be + 0.1% of

| actual value or better. ; -

The elements shall be suppiied' complete with mounting hardware; end support
plugs and CS valve manifold (1/2" NPT connection) for instrument connections. All
pertinent data including Employer's instrument tag no. for the flow element shall be
punched on a stainless steei plate and aff xed to the element.
Flushing arrangement shall be; provided.
For quantity and line size etc,, refer Appendix-| fo Part-A.

6.00.00 FLUE GAS ANALYSER INSTRUMENTS :

Common Reguirements
1 Output signals

Analog - 4-20 mA DC galvanically isolated. If analyser

" provides superimposed HART signal. on 4-20 mA ™~

DC output, It shall also be connected to PC
based station.

Binary 2 NO + 2 NC for high alarm
2 Zero & span Tb be provided with ranlgle selection.facifity.
Adjustment '

TECHNICAL SPECIFICATION SUB-SECTION-C-03{A} PAGE

SINGRAULI STPP STAGE-IH
{1X500 MW) SECTION - VI MEASURING INSTRUMENTS| 12 OF 45
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