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Each of the corresponding communication controllers shall also have same spare
capacity as that of controller.

For controller, the worst loading condition shall include the following tasks:

(a) All process inputs scanning and pr ocessingis in progress and allthedatais
transmitted over the main data bus every one (1) second.

b) All closed loop controls in operation
All open loop controls in operation

O
~

All output devices are in operation with rated performance/speed.

e) Control/information request is initiated on all control Operating stations.

In burst mode operation (in case of major equipment trip), 100 digital alarms are
generated per second for a period of 10 seconds.
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4.02.08.02 Redundancy in Input/output Modules

Hot standby 100% redundancy shall be provided for all input/output cards where
inputs/outputs are used for CLCS and OLCS. All input/output of SCADA from/ to breaker
& isolators s hall b e redundant. No redundancy at 1/O card level is required which are
executing purely data acquisition/monitoring functions. 1/O card shall have 16 channels
per AI/RTD/TC/AO card and 32 channels for DI/DO card. No. of channels per I/O card
indicated are maximum, which may also further reduced to meet the 1/O cards features
specified elsewhere in specification.

Wherever redundant I/O modules/cards are used as per specification requirement, both
(1:1 redundant) input or output modules shall execute the designated functions parallely.
The offered system shall have facility to enable final output from any of redundant
input/output module, in case both modules are healthy. In case one of redundant
card/module is unhealthy, the system shall detect the same and the output to and from
system shall be given from the healthier card. 1/0 card redundancy shall not be achieved
through relays, diodes or any other additional hardware or software, Engineered solution
for redundancy in 1/O cards are not acceptable.

Wherever r edundant se nsors are em ployed each se nsor sh all be w ired t o bot h i nput
modules of redundant modules so that even if one input module fails, the both signals will
be available from the other input module. This arrangement is necessary to avoid loss of
both i nput si gnals due t o failure o fone i nput m odule w here bot h t he si gnals are
connected.

In addition to above, 20 % fully wired i nput/output s pare c hannel should be provided for
each |/O modules.

Bidder to note that all type of hardwares & electronic modules like controllers, 1/0 cards,
communication modules and i nterface modules etc used in DDCMIS/DCS/PLC shall be
sourced/supplied from their Principal’s works.

4.02.08.02.1 Wiring Scheme for inputs/outputs to/from control system shall be as follows:
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i. Each of the triple redundant binary & anal og i nputs shall be wired to separate
input modules. I n addition, for functions employing 2V 3 controllers (eg. Turbine
protection, MFT, B oiler pr otection, D EHGC etc.), each of the triple redundant
binary & analog signals shall be wired to separate input modules associated with
each controller, so that even if one input module fails, the signal will be available
from the other input module.

In case of dual redundant binary & analog inputs, each of the signal shall be wired
to both input modules of redundant modules, so that even if one input module
fails, t he bot h si gnals will be av ailable f rom the ot her i nput m odule. T hese
redundant modules shall be placed in different racks, which will have se parately
fused pow er su pply di stribution. Implementation o f multiple m easurement
schemes of these inputs will be per formed in the redundant hardware. Loss of
one input module shall not affect the signal to other modules. Other channels of
these modules can be used by other inputs of the same functional group.

ii. The si ngle ( i.e. non -redundant) bi nary & ana log si gnal r equired for co ntrol
purposes shall be wired as follows:

All single anal og & binary inputs (used for OLCS & C LCS) including the I imit
switches of valves/dampers MCC/SWGR check-backs of all drives, SOE &
information related signals shall be wired to redundant input modules.

The binary and anal og out puts from one su bsystem of the C ontrol S ystem to
other which are required in these systems for control & protection purposes, shall
be made available from triple/dual redundant binary and anal og output modules.
Other binary & analog outputs used for DAS shall be non-redundant only. Failure
of any single module shall not affect operation of more than one single drive.

4.02.09 DDCMIS/DCS Controller Grouping/Partitioning

All controllers shall be dual r edundant except Tr iple m odular redundant c ontrollers f or
Turbine DEHC, Turbine protection & Boiler MFT/protection. Following tentative segregation
for controls (OLCS, CLCS) & DAS is proposed, however final segregation shall be subject
to Owner’s approval during detailed engineering:-

a) Coordinated master controls, FTP, Oil System, Misc. Drives, Burner Tilt

b) IDF A, FDF A, Air flow and excess air correction, PA fan -A/AH -  A/SCAPH-
A/PA header Pr. Control.

C) IDF B, FDF B, Furnace draft, PA fan -B/AH — B/SCAPH-B

d) Mill related controls such as air flow/feeder rate/outlet temperature, MillL ube o |l
controls; Two mills per redundant processor
i. AB
i. CD
i EF
iv. GH
V. JK
Vi. MN

e) Feed water/BFP Scoop control/CBD
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TDBFP - A integral controls per redundant processor

i. ATRS 1 SGC & Turbine Protection

i. ATRS 2 SGC, TSI & CLCS

ii. DEHC (Digital Electro Hydraulic Governing System)

TDBFP - B integral controls per redundant processor

i. ATRS 1 SGC & Turbine Protection

i. ATRS 2 SGC, TSI & CLCS

i DEHC (Digital Electro Hydraulic Governing System)

MDBFP — C & Aux and Boiler fill up Pumps

Deaerator (three element controls), CEP, hot well, & Hot well makeup Pumps.

HP heaters 5, 6, 7 & 8.

LP Heaters 1, 2, & 3.

SH steam temperature control (multi variable control) & RH

steam temperature control (multi variable control), Metal Temp.

DMCW Pumps & DMCW system for SG & TG and CPU”* (* CPU incase DDCMIS
controlled) .

COLTCS, HP & LP Dosing System and Cooling Tower & Aux.

Electrical system 1

Electrical system 2

Electrical system 3

Remote | /O panel with r edundant pr ocessor f rom D DCMIS f amily is to be
implemented with following grouping for CW & ACW system

i. CW Pump — A,CW Pump — C, ACW Pump A & CW lines to/from unit # 1
Condenser/Hotwell.

i CW Pump — B, ACW Pump B, CW makeup system & CW lines to/from unit #
2 Condenser/Hotwell.

Turbine integral controls per redundant processor

i. ATRS SGC Oil Supply, Turbine & Drains

i. ATRS SGC Condensate & Evacuation System

ii. GSPC (Gland Steam Pressure Control), LP Bypass

iv. GAMP (Generator Aux. Monitoring)

V. TSC (Turbine Stress Evaluation Control System) & TSI
Vi. ATT (Automatic Turbine Tester)

SG integral controls per redundant processor

i. OilA B & Qil CD
ii. OIEF&OiIGH
iii. OilJK& OilMN
iv. Coal AB

V. CoalCD

Vi. CoalEF

Vii. Coal GH

viii. Coal JK

iX. Coal MN
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X. SADC & APRDS
Xi. SBC controls, SBC PR & Drain Temp. controls.
Xii. HPBP

u) Steam Turbine controls like DEHGC (TMR — Triple modular Redundant philosophy)
and Turbine Protection (TMR — Triple modular redundant philosophy) with fail safe
design cards can be Integral or separate stand-alone.

V) Triple Modular Redundant (TMR) processors for MFT & Boiler protection with fail
safe design cards can be Integral or separate stand-alone.

All controllers at “sr. no. a to t shall be dual redundant (92 Nos. total)” and at “sr. no. uto v
shall be triple redundant (9 Nos)” for each unit. Hence, altogether minimum 101 processors
are envisaged for each unit. During detailed engineering, processor task allocation will be
done a mongst t hese pr ocessors (and s hall be subject to ow ner’s app roval) t aking i nto
consideration the turbine control, boiler control and the station C &l po rtion al together. In
addition, loading of signal interfacing from other BOP packages, Aux. & control/monitoring
system shall be considered for finalization of quantity of controllers.

For common s ystem between two units, following redundant controller grouping s hall be
provided with unit 1 DDCMIS, which shall also be interfaced with unit - 2 DDCMIS for control
& operation. Remote 1/O panel with processor from DDCMIS family is to be implemented
because of the long distance. Controllers shall be 1 no. dual redundant (2 Nos. total).

i) BTG (FOPH) Fuel Oil System

Above quantity o f c ontrollers i s minimum, i ndicative an d tentative onl y. H owever final
quantities of processors in addition to above quantities shall be finalized depending upon 1/O
handling capacity of the processor and design parameters like response time,
communication bus s peeds e tc. Overcrowding of ¢ ontrol | oops i n ¢ ontrollers s hall be
avoided.

Each group has sufficient spare capacity of at least 25% to meet modification/extension of
the system. Multi-function processors can incorporate the corresponding interlocks (open
loop control tasks of the system). Interlock and modulating controls are to be so assigned to
the processors in such a way that failure of any processor does not lead to shut down of the
entire unit. In no case CPU loading should exceed 60% of its capacity. Bidder to s ubmit
calculation of CPU loading along with his bid.

4.02.10 Response Times

The system shall have adequate speed of response through all regimes of system
loadings. The minimum criteria to be ensured are as follows:-

a) Key board command to field equipment sh all be ex ecuted and i ts confirmation
shall be displayed on the screen within1 second.

b) The response for operator requested display (time between pressing of last key
and appearance of last character on screen) shall be of the order of one to two
seconds under all loading conditions.

c) Dynamic parameters in the OS displays shall be updated in one second interval.
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d) The cycle time for open loop and closed loop controls shall be as follows:-

i) For critical closed loops like Steam Separator level control, main steam temp.
control, feed water flow control, HRH steam temp. control, HP/LP bypass control,
furnace draft control & combustion control, the loop cycle time shall be max. 100
milli seconds preferably 50 milli seconds.

ii) For non -critical closed | oops it shall be m ax. 250 milli se conds (preferably 150
milli seconds).

iii) For all open | oops, se quential interlocks & protection it shall be m ax. 100 m illi
seconds.

(The loop cycle time is defined as the time taken from change at input module to
change in output module for command).

e) All analog inputs to CLCS shall be acq uired and data base updated within an
interval of 50 milli seconds. Data for critical loops shall be acquired & data base
updated at a faster rate to suit the requirements of (d) above.

f) The digital inputs for SOE shall be monitored at 1 milli second resolution.

g) The system shall acquire & check all inputs at the input scan rate. If the input is in
alarm state (i.e. the input is in an o ff normal condition) the alarm status shall be
annunciated, printed out and displayed within 1 second after the input is scanned.

4.02.11 Established Reliability

i) All co mponents and systems offered by the B idder sh all be of est ablished
reliability. The minimum target reliability of each component shall be established
by the Bidder, considering its failure rate/meantime between failures (MTBF) &
meantime to repair (MTTR), such that the availability of the complete systemis
assured for 8700 hours / year (99.7%) or better.

i) Inor der toen suret het arget reliability t he bi dder sh all per form ne cessary
availability t ests and burnint ests for major systems. S urge pr otection for
electronic control systems, annunci ation system and ot her so lid s tate sy stems
conforming to SWC test per ANSI C 37.90a (IEEE standard 472) and selection of
proper materials, m anufacturing processes, q uality co ntrolled co mponents and
parts, adequate derating of electronic components and parts shall be ensured by
the Bidder to meet the reliability and life expectancy goals.

iii)) Continuous self checking features shall be incorporated in system design with
automatic transfer to he althy/redundant circuits to enhance the reliability of the
complete system.

iv) In general, failure of equipment used for alarm purpose will cause switching to the
alarm state.
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4.03.03.04 Specifications for Operator Station, Engineering Work Stations

Each op erating station & E ngineering w ork stations and any ot her w ork stations/PC
envisaged in plant shall meet following minimum requirements & as per latest trends at the
time of supply:

- On board Intel — Xeon quad core, 3.46 GHz processor with 1066 MHz bus with
Hyper threading or higher.

- 4GB DDR3 RAM (min.)

- 1 x 1000 GB IDE Hard Disc Drive of 7200 RPM or higher

- 1024 MB Graphic Accelerator

- System chipset: Intel Express

- 2 xRS — 232 ports

- 1 x parallel port

- 4 nos. USB ports. (2 nos. on front side)

- 1 x 52X DVD/CD Read Drive

- 16 X DVD R/W Drive

- 2 x Ethernet (10 / 100 / 1000MB) cards (Industrial Grade)

- UXGA graphics and monitor 1920 X 1080, 256 co lours with M RPII co mpliant,
viewing angle 178° vertical & Horizontal and fastest response time.

- 1 x windows XP/7 Professional or | atest & p roven v ersion of Windows OS
professional with Multimedia

- Ethernet adapter

- Third party operating system, graphical users interface
and software, if required.

- 2 nos. graphic output crads minimum
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- Optical mouse
- Sound card
- Internal speakers
- Wireless internet & Blue tooth Interface
- Redundant power supply (In built)
- General MS Windows latest, MS-Office Professional, Adobe
Acrobat, anti-virus McAfee or equivalent, AutoCAD etc.
- Application engineering & HMI software - to suit project Specific requirement
- All OWS shall be interchangeable

Preferred makes of OWS/EWS/PC’s are DELL, HPCOMPAQ, NEC & IBM.
4.03.03.04.01 Peripherals for Operator Station, Engineering Work Stations & Server System
4.03.03.04.02 Full flat Monitors with LED back lighting

The bidder shall furnish OWS/EWS/Servers/PC with coloured Full flat Monitors with
LED back | ighting. O WS/EWS/Servers/PC w ith Monitors shall have a fast cursor
control device like a t rack ball/optical mouse. A Il Monitors shall be of high resolution
colour graphics type and with not less than 32 colours. The picture frequency shall not
exceed 85 Hz. The resolution required is 1920 X 1080 pixel or better. The picture shall
be stable and completely free of any flickering. The screen illumination shall be enough
to give good readability. The screen dimensions shall not be less than 24" screen
diagonal.

Antiglare hard coating shall be provided. High reliability and long life 24” (Industrial type)
or better size monitors shall be supplied by the bidder. Monitors shall be equipped with
all adj usting el ements accessible ont he front plate. Monitors with 3D capabilities for
graphics shall be provided by bidder.

Monitors along with keyboard & optical mouse shall be mounted on su pervisory control
console specified elsewhere in the specification.

4.03.03.04.03 Key Board:

Functional k ey boar ds for pl ant oper ator st ation sh all be of sp ecial t ype adoptedto
operation t asks and m onitor functions. | t sh all co ntain al | k eys necessary f or pl ant
operation arranged in an ergonomically manner. M ulti function keys shall be pr ovided
with automatic display for modified functions. Freely programmable keys (Minimum 101)
shall be available for special user application.

Key Board shall be integrated into supervisors control consoles horizontal part.

Provision of functional keyboard shall be in addition to facility for operator control through
mouse/track ball.

Membrane t ype keyboard shall be pr ovided for oper ator interface with process for
plant control and display functions to access plantdata in conjunction with control
OPERATING STATIONs. Membrane keypad shall be ass ignable with LE D alarms,
dedicated display selection keys with spare provision, hardware locking facility to set
OPERATING STATION in engineer, supervisor or operator mode. The keyboard
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shall have a minimum of 101 configurable keys for assigning most frequently used
displays. A minimum of forty of those keys shall have two independently lit LED's used
for event-specific alarm annunciation.

Keyboard shall be pr ovided to enable the shift supervisor to develop graphic displays,
control system software and system configuration for the DDCMIS. It shall be possi ble
to per form oper ating i nterface functions from eng ineering OPERATING S TATION.
Assignable function keys shall be pr ovided f or ex ecution of co mmand, pr ogram et c.
Hardware f acility shall be pr ovided t o set OPERATING S TATION inengineeror
operator mode. QWERTY type k eyboard shall be provided for engineer’s functions.
QWETRY type Key Board may be offered alternatively for OWS.

4.03.03.04.04 PRINTERS
Line Impact Heavy Duty Dot Matrix Printers

All printers shall be | ow noise (less than 60dB) type with a m inimum of 136 co lumns.
Printing speed shall be am inimum of 300 ch aracters per second. S ince the control
room printers are high-speed printers, the system shall output to these printers at the rate
of 1000 lines of printout per minute as a minimum. This rate shall be independent of the
number o f p rinters in s imultaneous operation. S tyle of pr inting av ailable sh all be
indicated by the Bidder. The printers shall have graphic capability and any OPERATING
STATION display may be printed on the printer. The printing shall be bi-directional and in
two colours black and red for sequence of event recording. Paper input capacity shall be
with continuous paper feed.

Printers shall acce ptandprint all ASCIl ch aracters viaanE ..LA. RS-232 C or
twenty milliamp current loop interface. Parity checking shall be utilized.

All printers mounted shall be provided with a separate printer enclosure each. The
enclosures shall be designed to permit full enclosure of the printers at a convenient
level. Plexiglas windows shall be used to provide visual inspection of the printers and
ease of reading.

Printer enclosures shall be designed to protect the printers from accidental external
contact and each should be removable from hinges at the back and shall be provided
with a lock at the front.

If one of the printers fails to operate, it's functions shall automatically be transferred
tothe ot her p rinter. Failure o ft he p rinter s hall be i ndicated on al | O PERATING
STATION's. Printer shall be offered and supplied from reputed manufacturer with latest
proven t echnology. 5 Rims of pape rs shall b e pr ovided by bi dder f or each pr inter
provided with subject plant.

Coloured Laser Jet printer

Printing Speed 20 ppm (min.)

Resolution 1200 X 600 dpi

Memory 128 MB (min.)

External Port 1 no. USB 2.0 port, and TCP/IP 10/100

Ethernet, Blue tooth interface
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Duty Cycle 40,000 pages per month
Pages size A3, A4, and Transparency etc. with automatic
duplex printing facility.

Laser Jet printer (B & W)

Printing Speed 30 ppm (min.)

Resolution 1200 X 1200 dpi

Memory 128 MB (min.)

External Port 1 no. USB 2.0 port, and TCP/IP 10/100
Ethernet, Blue tooth interface

Duty Cycle 15,000 pages per month

Pages size A4, A3, and Transparency etc. with automatic

duplex printing facility. Paper tray - 2

Ink Jet Printers (Coloured)

Printing Speed 30 ppm (min.)

Resolution 1200 X 1200 dpi

Memory 64 MB (min.)

External Port 1 no. USB 2.0 port, and TCP/IP 10/100
Ethernet, Blue tooth interface

Duty Cycle 5,000 pages per month

Pages size A4, Transparency etc.

Duplex printing Automatic

Five sets of print cartridges and Five rims of papers shall be pr ovided with each printer
provided anywhere in the plant by bidder with each DDCMIS, DCS & PLC system and
any other system specified elsewhere in specification.

Preferred makes of printers are HP, Canon, Fuji Xerox, & Epson.
4.03.03.04.05 External DAT Drive

The DAT drive is a serial back-up device. The DAT drive shall have read/write capability
and shall be provided with all required hardware interface including error detection and
correction facilities in each control room. The tape (total 10 nos. ) of Sony make shall
have the capacity of 12/24 GB min. The tape drive shall be specified as follows:-

- DC drive

- Tape format - QIC-80

- Data Transfer Rate — 5MB/minute.
- Seek time — 22 milli second

4.03.03.04.06 Hard Copy Facilities

The system shall be capable of copying hard copy of OPERATING STATION graphics
through a video colour copier switch able to any OPERATING STATION.

The printer/copier offered shall be capable of copying OPERATING STATION image in
20 seconds.

Page 550 of 680


6044611
Text Box
 THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001


THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001

4.03.03.04.07 USB Port Pen Drive

Twenty Five (25) no. USB Port pen drive per unit having 32 GB memory with read/write
facility shall be provided.
Preferred makes of USB pen Drive are HP, Sandisk, Kingston, Strontium.

4.03.03.04.08 Scanner, Copier cum Printer (A3 size)

Resolution

Colour
Scaling

Depth

USB interface
Memory
Printing Speed

Duplex

printing

4.03.03.04.09 DVD Writer

1200 x600 dpi (optical) (min) for Printer
600 x600 dpi (optical) (min) for Scanner
48 bit

10 to 2000% in 1% increments
required.

1GB

30 ppm (min.) for A4 size

20 ppm (min) for A3 size

Automatic

The D VD writer should be capable to read and write any DVDs as well as CDs. and
shall be provided with all required hardware interface including error detection and
correction. The DVD writer shall meet following minimum requirements:

DVD write speed
CD write speed
Cache / Buffer size

- 16x
- 52x
- 2MB

Buffer under protection technology

Five nos of D VD ( Re-writeable) sh all be pr ovided with each O WS/server pr ovided
anywhere in the plant by bidder with each DDCMIS, DCS & PLC system and any other
system specified elsewhere in specification.

4.03.03.04.10 Digital B/W Copier cum Printer (A3 size)

01.
02.
03.

04.
05.
06.
07.
08.
09.
10.

Type
Printer Memory
Speed

Resolution

No. of color (Basic)
Duty cycle

Power supply

Ambient temperature :

Humidity
Size of paper

Laser, tabletop / latest

512 MB (min.)

Monochrome 30 ppm - A4

20 ppm — A3

600 x 600 DPI

Monochrome

Monochrome more than 75000 pages / month
240V, 50 Hz, 1 phase UPS
0-50° C

95% non-condensing.

Paper weight of 45 to 165 g/M?
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11. Networking Capability : USB / Ethernet
12. Coping : Max Original Size — A3, Continuous Coping ( 1-999)
13. Accessories : i) Adapters
i) Connector Cable
iii)) Duplex Unit. Automatic
iv) Optional Paper feeder- 2 Nos
Lap Top

The LapTop shall meet following minimum requirements:

a)
b)

c)

d)
e)

q)

Preferred makes of Laptop are DELL, HPCOMPAQ, VAIO (Sony), Lenovo.

Intel Centrino™ Mobile Technology.

Intel Core — i7 Processor with 3.46 GHz, 4 MB L2 cache, 1066MHz
FSB.

14” WXGA LED Screen with wide angle viewing.

500 GB 7200 rpm HDD with shock absorber.

4 GB 800 MHz DDR3 SDRAM (slot for 1no. additional RAM slot should be provided)
1 x windows XP Professional or latest & proven version of Windows O S with

Multimedia

Slim type DVD-RW/DVD ROM combo drive.

Internal 10/100/1000Mbps Ethernet card

IEEE 802.11B connectivity port

IR port

Optical mouse

2Nos. USB ports & Wireless INTERNET & blue tooth interface
External mouse connectivity and optical mouse

Minimum 8 hrs battery backup.

Recovery software tools.

Sound cards

Internal speakers

General MS Windows latest, MS-Office Professional, Microsoft
Visual Studio, Adobe Acrobat, anti-virus McAfee or equivalent,
etc.

Application engineering & HMI software - to suit project
specific requirement

General Specification of the server:

Enclosure : 6U Rack Mountable server / Tower type
Sever
Processor : Intel Xeon Quad (4) Core 64 bit

Processor capable 3.6 GHz with

16MB L3 cache memory per processor,
Dual independent 1333 MHz

system bus (2 way SMF) or better.

Memory : 64GB ECC DDR - 3, 800 SDRAM
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Video
Resolution

Drives

Peripherals

Operating system

Backup & Disaster Recovery :

Environmental

Software -

Miscellaneous

Integrated with 64MB SDRAM
1920 x 1080

HDD — RAID 5 (1000 GB)

Ultra 320 SCSI adaptors with internal storage

capacity 3.6 TB

DVD/CDROM — 24X CD — RW/DVD IDE combo

USB - 4 ports
DAT -36/72GB

PS/2 keyboard
Optical Mouse

Windows 2008 server version standard / latest

Enterprise Edition or latest & proven version of

Windows Operating system
VERITAS \ CA\ Tivoli \ any other

Operating Temp range - 10°C to 35°C
Humidity range -8t080%
(Non-Condensing)

Vibration 0.25 G at 3 to 300 Hz for 15
Minutes.

General MS Windows latest, MS-
Office Professional, Adobe Acrobat, anti-
virus McAfee or equivalent, etc.

Application eng ineering & H Ml so ftware - to su it

project Specific requirement

i. 1 Parallel port

i 1 Serial port

ii. 4 —10/100/1000 MB/1GB network ports

iv. Two non-boards and two added

v. External SCSI port

Vi. Dual hot plug power supplies

Vii. Dual Hot plug fans

viii. 2 PCI Express slots (1x4 lane and 1x8
lane)

iX. 2 PCI X slots (64bit/100MHz)

X. 2 PCl slots (one 32bit/33MHz, 5V & one

64bit/66Mz)

Xi Redundant Server shall be provided,

wherever required.
Xii. LED based 24” sized Monitors.

Preferred makes of OWS & Servers are DELL, HPCOMPAQ, Lenovo.
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4.03.03.07 Industrial grade managed type Ethernet switches

Industrial grade managed type Ethernet switches shall be provided with in built diagnostic
features, 20% spare ports & inbuilt redundant 24 V DC power supply features and
Integrated Security features (IPS, ACL, Firewall). Industrial grade managed type Ethernet
switch sh all be r ack m ounted and co mply with the | EC 61850 ( 3) and | EEE 1613
requirements. Switches shall have 10 GB module support for future upgradeability

4.03.03.08  The Firewall shall meet following minimum requirements:
Industrial grade Firewall appliance should facilitate multi-vendor, m ulti-application

environment and should support third-party products on open alliance. It should support
Active-Active configuration.

The firewall should contain following features:
(a) Stateful inspection of packets.
(b) NAT functionality, including dynamic and static NAT translations

(c) Latest version of SNMP

ii. The firewall must send log information to a se parate log server via an encr ypted
connection. Firewall logging must not impact firewall performance.

iii. Remote ne twork acce ss tot he firewall sh ould onl y be possible throught he
administration interface.

iv. The firewall administration station must be capable of pushing firewall se curity
policies and co nfigurations to i ndividual or m ultiple firewalls through a secure,
encrypted connection to the firewall administration interfaces.

V. Graphical User Interface (GUI) and a Command Line Interface (CLI) for making
changes to the firewall rules set should be provided. (Access to the firewalls via
the GUI or the CLI must be through an secure encrypted channel).

Vi. Any changes or commands issued by an authenticated user should be logged to
a database configured on any of the machines in the LAN. The administration
station must allow for a hierarchical architecture for rules set administration and
viewing of firewall configurations Management.

Vii. The firewall must not support any unencrypted means of access to the firewall.

viii. It should Monitors ALL network traffic-traffic at Firewalls (Internet and external
networks), in the DMZ and detect known threat through deep packet inspection.

iX. Detects unknown threats via anomaly scanning.

X. Detect unknown threats via behavior pattern to protect from zero day attacks.

Xi. Keeps up-to-date on new threats and vulnerabilities.

4.03.03.09 Software License:

The B idder sh all pr ovide so ftwarel icense foral |Iso ftware beinguse di n
DDCMIS/PLC/simulator/any other electronic/microprocessor based system. The software
licenses shall be provided for the project (e.g. organisation or site license) 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 nece ssary for Owner to seek a new
license/renew license due to upgradation/change of hardware/machine in
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DDCMIS/PLC/simulator/any other electronic/microprocessor based system at site. All
licenses shall be valid for the continuous service life of the plant.

In case the s/w license is dependent on no of points, then quantity to be considered is
30% above the finally implemented points.

Software Upgrades

As a customer/owner support, the Bidder shall periodically inform the designated officer
of the Owner about the software upgrades/new releases that would be taking place after
the each systemis commissioned and handing over to ow ner, so that same can be
procured & implemented by bidder at site.

The future updated version of any type of software shall be supplied free of cost as and
when such software is upgraded, on request by owner until 5 years from the date of
commissioning of the unit.

4.03.03.10 Separate Laptops shall also be provided with all master software loaded and engineering
of DDCMIS, DCS, simulator & any other control system individually. Similarly additional
Laptops shall be provided with all master software loaded and engineering of PLC
system individually.

As explained abov e, O ne N o. Lap t op w ith nece ssary m aster so ftware | oaded and
engineering of each control System shall be supplied individually.

4.03.03.11 SOFTWARE DOCUMENTATION AND SOFTWARE LISTINGS

All t echnical m anuals, r eference manuals, use r's guide et c., i n E nglish r equired for
modification/editing/addition/deletion of features in the software of the DDCMIS, DCS &
PLC /any ot her microprocessor base d co ntrol s ystem/simulator etc shall be f urnished.
The B idder sh all furnishaco mprehensivel isto fal | sy stem/application so ftware
documentation after system finalisation for Owner’s review and approval.

The software listings shall be su bmitted by t he B idder for so urce co de of application
software and all special-to-project data files.

4.03.04 Programming, Diagnostic and Engineering Work Station

There shall be Two (2) no. work station with 24” sized (Industrial type) LED monitor,
associated hard disk 374", Two color laser jet printer and associated peripherals, as like
52X CD drive, DVD Drive, DVD/CD writer, 1 No. A3 sized Scanner copier cum laserjet
printer, and A3 heavy duty industrial grade Coloured LJP with DDCMIS.

For PLC based control system, same shall be provided as listed in Annexure A.
The Engineering stations provided wth DDCMIS, DCS & PLC shall have all the function

of pr ogramming/ co nfiguration/modification/ r econfiguration and docu mentation. T he
features and facilities to be included are as under:-

a) Configuration or re-configuration of a system.
b) Possibility to introduce or modify parameters.
c) Documentation of system configuration.
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4.05.00 Design Criteria for BOP packages’ Control System
4.05.01 Design Criteria for Programmable Logic Controller (PLC) System
The PLC for BOP packages shall have following features:
i. The PLC system shall fulfill and demands emanating from the domains

- Automation

- Monitoring

- Process control

- Management

- Engineering
i. Uniform operator machine interface
iii. Reliable user guidance
iv. Comprehensive redundancy concept

V. Modern object oriented software structure
Vi. Shall be able to communicate with external system and intelligent field equipment
vii.  Simple central project planning and configuration aids
vii.  Integrated documentation system
iX. Integrated diagnosis and service
X. Commissioning support
The Control System shall have on-line simulation & testing facility.
Xii. The sy stem sh all have the flexibility to easily reconfigure any co ntroller at any

time without requiring additional hardware or system wiring changes and without
disabling other devices from their normal operation mode. Modifications shall not
require switching off power to any part of the system.

Xiii. Fault Diagnostics
Complete so ftware  for microprocessor based sy stem i ncluding the
communication so ftware bet ween sy stems, M IS sy stem et c., sh all be su pplied
and implemented. The software shall be also included for equipment performance
test, life evaluation, equipment capability curve and alarm analysis, Management
information system, etc.

Xiv General I/O requirements of PLC based system shall be as per cl. No. 4.02.08.02,
4.03.11 and Annexure B.

XV Bidder to note that all PLC system shall be f rom same manufacturer only. PLC
system supplied & engineered through system house shall not be acceptable. It
should be su pplied & engineered di rectly f rom P LC manufactureronly. Itis
preferred to have each PLC system with hardwares from same family of Plant

DDCMIS.
xvi.  Design & Functional Requirementsasperthecl. No.4.02.00d etailed f or
DDCMIS/DCS system shall be applicable for each PLC based control systems.
XVii. PLC shall be provided with necessary redundant ports & complete hardwares

for Auto time synchronization from Master clock time by bidder.
4.05.02 Technical specification for PLC
4.05.02.1 The latest proven PLC system shall be p rovided. PLC should be sourced from original

manufacturers; PLC from sy stem house shall not be ac ceptable. PLC system shall be
complete with hot standby redundant CPU of word length of 32bits minimum, Input /
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Output modules, dual serial link interface module for connecting Input / Output Modules,
dual Communication Processors, dual Memory modules and redundant Power supply
units. Power supply unit shall be redundant for each CPU & 1/O rack. PLC system will be
interfaced with DDCMIS through OPC dual redundant communication interfacing (to be
provided at PLC & DDCMIS end) for important process parameters. PLC shall confirm to
IEC — 61131.

4.05.02.2 Redundant C PUs in h ot s tandby m ode sh all oper ate on fault tolerant mode w ith
continuous self and cross monitoring facility. Redundant CPU/controllers shall be placed
separately and shall not share the same motherboard.
Failure of the active CPU shall not adversely affect the operation of the plant in any
perceptible w ay. Fai lure o f t he ac tive C PU willl ead t o t ransfer o ft he t asks being
performed to the other healthy CPU within fastest possible transfer time (i.e. <50 m sec.)
without causing any output to drop during the Transfer period. In the Event of the both
the CPU failure, the system shall revert to the Fail-safe mode. The CPUs shall not be
loaded over 60% of the Individual capacity even under worst data loading conditions. It
shall be possi ble to switch from the active to the back-up CPU and v ice versa from
Operating station as well from the CPU front panel. (The worst data condition of PLC
means all modules in active mode, printer in operation, OLCS&CLCS logics active and
process in r unning co ndition). Data bus loading sh all not be more than 50% . This
configuration shall be applicable for each type of PLC based control system. Engineered
solutions for redundancy in CPU & I/O cards are not acceptable.

4.05.02.3 The sy stem sh all be o f m odular co nstruction and ex pandable b y addi ng har dware
modules and incorporating them in the address register. Bidder shall provide at least
20% ov erall w ith m inimum t wo no. sp are ¢ hannels as hot-on-rail sp ares inea ch
configured cards / Modules. In addition to this 10% or minimum one no. extra assigned
complete spare cards mounted on rails in sub-racks for each type of /O modules shall
also to be provided. The spare channel and cards shall be fully wired up to termination
cabinets. Spare Philosophy as detailed in cl. No. 4.03.11for DDCMIS/DCS
system shall be applicable for each PLC based control systems.

4.05.02.4 The memory unit of the CPU shall be f ield expandable. The memory capacity shall be
sufficient (min. 8 M B per CPU) for sy stem operation and sh all ha ve the ca pability for
future expansion at least to the tune of 40%. The application program / sequence logic
etc. shall be stored in non-volatile memory (EPROM). However all the dynamic memories
shall be provided with battery back up with at least for 96 hours. Lithium or Ni-cd battery
shall be use d. T he quantities of Hot standby redundant C PU/controllers for each PLC
system sh all be f inalized dur ing det ailed eng ineering by o wner d epending upon
CPUl/controller's _worstdat al oading co nditions and C PU/controller's functional
distribution.

4.05.02.5 The max number of Input / Output points per card shall be 32 for digital and 16 for Analog
/ Thermocouple / RTD. No. of channels may also reduced to meet the 1/O cards feature
specified in NIT. Individual input channels shall have galvanic isolation. Output points
shall al so ha ve optical / galvanic isolation. M erely f using o f i ndividual or a gr oup of
channels is not acceptable. The I/O cards shall be rack mounted. Failure of Analogue I/O
cards, binary cards / modules shall also be displayed on the Engineering cum diagnostic
station.

Page 557 of 680


6044611
Text Box
 THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001


THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001

4.05.02.6 The data communication system of the PLC including that of its redundant system bus
with hot back up and other allied buses such us I/O bus, local bus etc., shall fulfill the
following minimum features. The bidder shall furnish all the calculation details of CPU
utilization and Bus loading. Bidder shall also furnish communication protocol used for the
offered PLC.

i. Communication links (/0O bus) between CPU and individual Input & Output (I/O)
modules rack shall be dual redundant with 10 M bps speed and 16 bit CRC data
protection feature. In no case failure of a link shall affect the control of the plant.

ii. The communication sy stem design shall ensure that any single point failure on
the sy stem bus / media sh all not di srupt not m ore t han si ngle m essage and
disrupted message shall be automatically retransmitted after the standby
communication link takes over control.

iii. Failure of physical removal of any station / modules connected on the system bus
shall not lead to any loss of communication.

iv. Diagnostics display both at operating workstation and module front end shall be
provided for easy fault detection.

V. Bus change over from active bus to stand by bus, during failure of active bus shall
be performed automatically and bumpless. Such event shall be suitably logged or
alarmed.

Vi. The system communication between PLC controllers and the operators stations

shall be co nducted at high speed minimum 100 Mbps with Ethernet based open
protocol with no collision feature to avoid data jamming / overloading of the
system. The communication bus, serial link etc. shall have adeq uate protection
against electrical noise and mechanical damage.

vii. System should have open bus structure and should allow further extension facility
and connection with any third party system.

h. PLC Network shall al so be pr ovided with external surge protection sy stem and
industrial firewall.

4.05.02.7 Man Machine I nterface (MMI) shall be i ndustrially ruggedised Operator’s station based
on latest window based market available software along with its peripherals like LED
monitor, pr inter, m ouse. E ngineering functions sh all nor mally be ca rried out f rom
dedicated workstation or operating station as per annexure-A “control system for BOP”.
In case a dedicated engineering station is provided, EWS shall also be worked as
operating station through password / Hardware lock. The monitor refresh time i.e. latency
time should be < 2 second.

4.05.02.8 The Operator’s station shall perform the following minimum requirements.
a. Selection of Auto / Manual, Open / Close operation, sequence auto, start / stop
operation etc.
b. Dynamic Mimic display detectingt he entire pr ocess for control m onitoring
purpose.

Page 558 of 680


6044611
Text Box
 THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001


4.05.02.9

4.05.02.10

4.05.02.11

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001

C. Alarm m onitoring, r eport generation, | ogs, calculations and pr inting of | ogs,
reports, trends etc.
d. Online / historical trending, historical storage and retrieval of data.

Software provided shall be latest, modular, up gradable and i ndustrially proven. It shall
have capability for multi tasking, multi programming, multi user operation in real time
environment and su pport fort hird par ty sy stem. B idder sh all pr ovide t he following
minimum requirements:

1. Required software for fulfilling the complete implementation of the control logics,
operation displays, |ogs, data storage, retrieval, diagnostic and other functional
requirements as indicated in this specification.

2. Detail documentation on all programming software’s and this shall be part of the
O & M manual.
3. Supply of Licensed version of all software both in edit and run mode with multi —

user license. All the third party softwares should be latest and market available.

a. Bidder shall provide and connect suitable communication hardware / software/
cables and other accessories required for connecting all numerical relays as per
IEC — 61850 of auxiliary in PLC / SCADA where PLC with OWS.

b. Bidder sh all pr ovide f irewall ( hardware) i n v arious layers to p rotect P LC from
other network as per ISA — SP — 99. Communication to any third party sy stem
shall be via industrial grade anti spam, anti virus Firewall only.

C. Bidder shall provide redundant software/hardware link with “online” in Motion
Bridge computer and other belt weight system with CHP PLC system to calculate
coal flow to indicate following status:

i. Daily and cumulative coal unloaded by track hopper.
ii. Daily and cumulative coal sent to stockpile.

iii. Daily and cumulative coal sent to boiler bunker.

iv. Amount of coal available in stockpile.

d. Remote indication in centralized control room (DDCMIS) for total coal unloaded in
24 hours from ECHS shall be provided.

e. A pneumatic control valve s hall be pr ovided at the i nterconnection line between
service air header and instrument air header before air dryer unit. When instrument
air header pressure falls below set value, the control valve will start opening and
maintain the instrument header pressure at specified level in line with plant
requirement. A gain w hen i nstrument ai r header pr essure g oes abov e s pecified
level in line with plant requirement the control valve will fully close automatically.
Complete system shall be in bidder scope.

PLC shall specifically meet the following requirements:

(a) PLC shall have extensive self-diagnostic capability. Self diagnostics shall include
both module level diagnostics as well as channel level diagnostics

(b) PLC shall have hot standby redundant processors/controllers. This shall
mean the fulfillment of the following requirements:
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(i) Automatic synchronisation of primary processor/controller of PLC with
secondary processor/controller

(i) Bumpless switchover to secondary processor/controller of PLC when
the primary fails.

(c) Automatic program and data equalisation in the event of any on-line program /
edit executed in the primary processor/controller of PLC.

(d) Automatic “Forcing Bit” update in the secondary processor/ controller of PLC
when any “ Forcing is applied in the primary processor/controller of PLC.

4.05.03 SYSTEM REQUIREMENT & SPECIFICATION

4.05.03.1 The system shall have high MTBF and shall be hot maintainable. The system hardware
shall be designed to be fault avoidant by selecting high grade components of proven
quality and properly thermally de-rated design. The system shall have extensive fault
monitoring, se If su rveillance & on -line se If di agnostic capability so t hat failureupt o
module / card level is immediately detected. Each of the modules shall have its self —
diagnostic system. The operator station located at the area control room shall be used for
fault data presentation and monitoring purpose.

4.05.03.2 The system shall have capability to automatically check & correct gain & drift for ADCs
on-line.

4.05.03.3 All data exchanged in a bus shall be fully monitored & checked for validity.
4.05.03.4 Loop Cycle time in PLC shall be equal to or less than.

a. OLCS :100 ms or less
b. CLCS :250ms or less

4.05.03.5 Following operations will be performed on I/Os, as required:

1. Square root extraction

2. Pressure & Temperature compensation

3 Responsibility check of all inputs (analog specially), validate and quality tagging
like good, bad, suspects etc

4. Channel wise engineering unit conversion.
5. Contact bounce filtering with adjustable time constant.
4.05.03.6 All controllers shall be freely configurable with respect to requisite control algorithms. An

extensive | ibrary of m acros shall be i ncluded f or t he pur pose adeq uate so ftware
capability shall be provided to implement closed loop control functions as follows:

i) P, PI, PD and PID control and their variations.
i) Open loop (On- Off, sequence control)
iii) Cascade control
iv) Ratio control
4.05.03.7 For open Loop Controls, the system shall have, as a minimum, the following features:
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a) Logic functions like A ND/OR/NOT g ates, ti mers (on-delay, o ff-delay), sh ift
registers, counters, latches, flip-flops, mono — shots, tantalizers etc.

b) The automatic sequence control to ensure sequential start up and shut down of
auxiliaries / equipment. Sequence control shall be performed in groups initiated
by co mmand from oper ator’s console. A se quence sh allbe m ade of st eps
executed in predetermined order according to logic criteria. For each step there
shall be a provision for ‘waiting time’ and ‘monitoring time’, and it shall output an
action on t he process. System shall have the capabilityto by pass one step if
desired by the operating personnel by forcing an input or output from the
operator’s station. S uch action how ever wiill be registered as an ex ception or

alarm.

c) Increase the reliability and av ailability of the plant as a whole, for example, by
timely and correct switchover to standby drives etc.

d) Basic interlock and protection logic related to safety of individual drive and plant

equipment. All inputs required for protection system shall be on high priority basis.
In the event of either loss of control power or control signal input to the drive, the
drive shall remain in its last position unless specifically required otherwise. The
system shall be desi gned such that no upse t occurs either to process or to the
drive when the power is restored.

4.05.03.8 Interface of the PLC system with AC Solenoids & DC Solenoids shall be in the form of
potential free contacts via interposing relay modules mounted in the interposing relay
cabinet. 20% additional interposing relay modules shall be pr ovided as installed spare.
For AC solenoids and co ntactors directly driven from output cards, arc suppressors &
MCB shall be provide across the coil.

4.05.03.9 Displays

4.05.03.9.1 The oper ator’s station s hall be r esponsible f or handling al | co mmands as well as in
generating desi red di splays, | ogs, r eports, al arms and pr intouts. S ecurity i n di fferent
levels shall be provided to prevent unauthorized access to the system.

4.05.03.9.2 Programming shall also be permissible by drawing Ladder or Boolean diagram or through
any easily understandable language. Single programming instruction / command shall be
sufficient to delete a program rung from memory. Similarly, any rung can be inserted into
the existing program. The active and the st andby CPU programs shall equalize
automatically, once the new program is permitted to ‘RUN’.

4.05.03.9.3 Updating time and reaction time (system’s response to an operator's command) shall be
provided for operator station as follows:

a. Calling up a mimic : 1 sec or better
b. Updating status signal in mimic : 1 sec or better
c. Updating variables in a mimic : 1 sec or better.
d. Issuance of command to output : 2 sec. or better

(without considering travel time and process lag)

4.05.03.9.4 Programmable C ontroller sh allber esponsiblef orr ealt ime pr ocess Parameter
monitoring, storage and display. Basic requirements are (i) Operator Interface, (ii) Basic
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Calculation, (iii) A larm Monitoring & R eporting, (iv) D isplay g eneration, ( v) Lo gs, (vi)
Trend Recording & (vii) Historical Storage & Retrieval.

4.05.03.9.5 The displays at the op erator co nsole sh all be cl assified i nto ov erview D isplay, g roup
display, point display, alarm display and trend display.

a) Overview display — This display is to enable the operator to set an overview of the
entire plant section.

b) Group di splay — The group display page sh all di splay se veral su b-sections &
present status information.

c) Point di splay — Along w ith t he s pecified pa rameter v alue, t his page sh ould
indicate historical trend of the parameter.

d) Trend di splay — This display include r eal t ime/historical trend di splay facility
including Dynamic Graphic Display & Bar Graph Display.

e) Alarm Message Display — It shall be possible to display process as well as system
and di agnostic alarms for oper ator’s attention and action. Alarm shall appear
immediately on the operator station as and when they occur on priority basis. In
addition to alarms appearing on displays, the system shall also be able to display
alarm summary and alarm history listing the date and time of occurrence, tag
number, poi nt descr iption, t ype of al arm ( absolute v alue or de viation), se rial
number of alarm in the sequence of occurrence etc. Alarm shall disappear from
display only when they are acknowledged and cleared. Any abnormal condition
in any sub-system or any other function devices shall be displayed as system
alarm message on the operator console irrespective of display selected.

4.05.03.9.6  The system shall print the following logs as minimum as defined in the Following clauses.
The printing of these logs shall be initiated automatically at prescribed time intervals, or
initiated on demand by the occurrence of predefined events.

Shift/Daily Log

A S hift/daily | og shall be pr ovidedt o furnish dat a for routine a nalysis of pl ant
performance. This log shall be automatically printed at specified time each day and on
demand at any time.

4.05.04 Salient hardware / software features of the PLC system

The salient hardware / software features of the PLC system for I/0 handling shall be as
follows.

Input filters to attenuate noise.

SWC of 500v DC common mode and 500V AC peak to peak
Comm. Mode Noise rejection for analog inputs of 120dB at 50 HZ
Normal mode noise rejection for analog inputs of 60 dB at 50 HZ
LED indicators on each card to show status of input

All the outputs shall be with individual fuse.

K type thermocouple mV input where applicable.

Pt-100 three wire resistance thermometer input where applicable.

N RWN =
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9. 24 V DC power supply to field mounted two wires transmitters.
4.05.04.1 The salient hardware / software features of the CPUs as follows:

a) Watch dog timer : Periodical reset, Alarm and interruption, if
not reset within stipulated time.

b) Max. Scan time for I/Ps : 1 sec. max. for measurments

c) Maximum Scan Rate : 2.5 ms (per k word)

d) Memory Capacity X 40% spare capacity after full utilization
Expandable in multiples of 16K.

e) Comm. Processor : Integral / Separate

f) Power Supply : Dual redundant at each CPU rack

g) Control Processor : 32 bit processor , RISC based.

h) Battery back up for RAM : Ni-Cd / lithium type, at least for 96 hrs
continuous Operations during power failure.

i) Diagnostic feature : Periodic, automatic, self-diagnostic. Result

available at the Operator’s Station.
4.05.04.2 Input / Output Modules:

Biddert o notet hatA Il 1/Oca rds shall beso urced from theiror iginal
manufacturers/Principal. Indigenous cards shall not be accepted. No. of channels per 1/0
card may reduced to meet the 1/O cards features specified in NIT. The salient features of
the Input / Output modules are as follows:

a) All 1/O Cards

1. Ambient temp. : 0-50 degree C
2. Surge withstand capability : IEC-255.4
3. Power Supply : Dual redundant at each I/O rack

b) Digital General

1. No. of channels / card : 32 max

2. Interrogation voltage . 24/48 VDC

3. Status Indicator : LED Type./channel

4. Isolation : Optical (channel to channel)
5. Electrical Isolation : between system and field

C) Digital Input Module

1. Contact bounces filtering : Adjustable time constant of 15m.sec.
2. Self Diagnostic : Wire break, Short Circuit

d) Digital Output Module
1. Output protection : Short ckt protected and individual fuse

e) Analog General
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1. No. of channels/card : Input /output — 16 channel

2. Isolation : Galvanic/Optical (channel to channel)
3. Status Indicator : LED Type./channel

4. Fuse protection for failure Individual for each signal

Hi-Level Analog Input Module

1. Type of input : 4-20mA DC & 1-5VDC

2. A/D Converter : 14 bits + Sign (or better)

3. Accuracy : 0.1% or better

4. Diagnostic : A to D / Channel fault, Short
circuit, wire break

5. Power of transmitter : 24 V DC 2W type

Low Level Analog input Module

1. Type of output: PT-100; T/C (As required)

2. C-J-C : On Module

3. Accuracy : 0.1% or better

4, A/D converter : 14 bits + sign (or better)

5. Diagnostic : A to D / Channel fault, short

circuit, wire break
Analog Output Module

1 Type of output: 4-20mA DC

2. Accuracy : £0.1% or better
3. Load : 600 OHM

4 Diagnostic : Channel fault

The maximum number of channels with LEDs indications that can be provided in
a single module shall be:

(i) Digital input module/ Digital output module - 32
(i) 4-20mA input/output modules - 16
(iii) Thermocouple / RTD input module - 16

Input/Output modules shall have the following features:
The functions performed on digital inputs shall include:

(i) Signal isolation (optical)

(i) Fuse protection & monitoring

(iii) Short circuit protection

(iii) Contact bounce protection

(iv) Contact monitoring for trip and causes of trip inputs

(v) Contact interrogation at 24/48 V DC

(vi) Configurable as status input, latched input or pulse input
(vii)  Direct or reverse sense

(viii)  Alarming of abnormal state
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k. Digital outputs shall have the following characteristics:
i) Individually fused
i) Individual contact suppression
iii)) Configurable as momentary, latched or pulse- width modulated
Outputs
iv) Individually definable default state
V) Output read back verification
vi) Short circuit protection

l. Analog inputs can be 4-20 mA DC, RTD, thermocouple. A/D converter shall have

a m inimum r esolution of 14 bits. Functions performed on anal og i nputs shall

include

i) Signal isolation (Galvanic/opto coupling)

ii) Fuse protection and fuse failure detection

iii) Transmitter power supply at 24 V DC

iv) Input filtering for noise level

V) Cold junction compensation for thermocouples

Vi) Transmitter monitoring for parity, wire break, live zero and end
limit values

vii) Monitoring of A/D conversion
viii)  Test for substituted value

iX) Conversion to engineering units
X) Test for normal or extended range
Xi) Detection of open circuit for thermocouples

Xii) Alarm limit testing for high, low, high high and low low
substituted values

Xiii) Rate of change - positive and negative dead band

xiv)  All analog signals fed to the control system shall be acquired and

validated.
m. Analog outputs shall be 4-20 mA DC with the following characteristics:
i) Direct or reverse operation
i) D/A per output and power regulator per output
iii)) Loop check back of output
iv) Default options upon failure
V) 5-segment output characterization
vi) Go to zero current

PLC Configuration:

The PLC configuration will have a hierarchy of industrial grade open system architecture
for management information system (MIS) and closed system architecture for plant
operation and control system.

The specification of Peripherals for Operator S tation, E ngg S tation & pr inters for
PLC/microprocessor based system shall be as same as specified at cl. no. 4.03.03.04.
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The complete MIS system including hardware, software, cables etc, as
required shall be provided. This shall acquire dynamic pre configured points and mimics
as required by Owner.

The closed system architecture for plant operation and control system is secure and
deterministic system for real time operations of the plant.

Industrial grade managed type Ethernet switches shall be provided with features as same
as specified at cl. no. 4.03.03.07.

PLC Network shall also be provided with external surge protection system and firewall.

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

All the operator stations will be 'work stations grade’ as same as specified at cl. no.
4.03.03.04 and are required to reside on the main redundant bus running on IEEE 802.4
or IEEE 802.5 to facilitate determinism.

4.05.06 Redundancy Criteria (For details also refer chapter no. 2)

i. Redundancy of components and systems shall be dictated by availability criteria to
ensure t he sy stem a vailability t arget as well as safety c onsiderations in critical
applications.

i. Dual/Triple redundancy for s ensors and t ransmitters will b e us ed for critical and
semi critical applications i.e for interlocks/trip/protection conditions (as decided by
Owner).

iii. The Wiring S cheme for i nputs/outputs to/from PLC co ntrol sy stem sh all be as
same specified at Vol. V, cl. No. 4.02.08.02.1.

iv. Sensor redundancy (1 out of 2 or 2 out of 3 ) requirement shall be indicated in the
respective control system.

V. The C PU/ C ontrollers, c ommunication m odules, dat a hi ghway, po wer s upply
modules, etc for all PLCs shall be 100% hot standby redundant.

Vi. All drive input/output modules redundancy shall be as per Annexure — B.

Vii. All input/output of SCADA from/ to breaker & isolators shall be redundant.

viii. Redundant Cooling fans with fire retarded filter for panels/cabinets

4.05.07 CONTROL PANEL AND OPERATOR INTERFACE (For details also refer chapter no.
6)

i. Operating console desks for OPERATING STATION's and KB shall be provided
by bidder along with their printers in AC control room.

ii. OPERATING STATION/KBD shall generally be used for control and monitoring.

iii. Complete industrial grade Furniture for mounting Operating stations, Swivel
Chairs, Printers, Keyboards, Computer etc. shall be furnished by bidder.
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iv. In the Back up Control desk and relay based system following operator interface
devices shall be provided as per Annexure A.

a) Control station (illuminated P.B. stations, Desk P.B., control switches etc).

b) Hardwired Annunciator with push buttons.

C) Coloured Mimic with LEDs for Drive status (ON, OFF, & trip) and level
(Low & High) of tanks.

d) Process recorders, indicators & A mmeters as deci ded dur ing det ailed
engineering.
V. Control panels housing the control cards/equipment marshalling cabinets shall be

located in a co ntrol room; and shall have IP-32 min. degree of protection as per
IS-13947 offering dust and vermin protections, 2 mm thick steel sheets (CRCA)
shall be adopt ed for fabrication, co nsistent with w eight o f dev ices, co ntrol
equipment t o be m ounted. U PS panel s shall b e with 2 m m t hick st eel sh eet
(CRCA). Cable gland plate thickness size shall be 3mm. Mimic shall be made of
Acrylic sheet with thickness of minimum 6/7 mm.

Vi. Panels shallbe furnished co mplete w ith requisite acce ssories such as
transformers, regulators, switch fuse units, MCB, MCCB and ot her power supply
equipment to adopt the sources of power supply to requirements of panel
mounted instruments and devices.

Vii. All panels, cabinets and enclosures shall be furnished, fully, wired with necessary
provisions for convenience outlets, internal lighting, grounding, ventilation, space
heating, and vibration isolation pads, double compression cable glands, integral
piping and other accessories as per I1S: 5039- 1969.

viii. The sealing o f panel s/cabinets/enclosures bottom w ith bot tom plate. Double
compression cable glands and suitable sealing material to prevent entry of dust
shallbe int he B idder's scope. S uitable ar rangement for pr eventing fire
propagation through cable entry points like fire seals etc. shall also be provided at
cable entry points.

Xi. Fire/Smoke D etector, N eoprene/silicon G asket, E xhaust Fans with | ouvers &
filters shall be provided in all consoles and panels.

X. All the panels shall be equipped with Anti vibration pad of 15 mm size.
Xi. PLC with OWS -

a. All winding/Bearing Thermocouple/ RTD shall be connected to PLC.

b. All anal og i nputs i.e. Temperature, P ressure, flow, | evel, v ibration et c.
shall be connected to PLC.

C. Only important parameters shall be display on desk / Panel.

d. Bidder shall provide Ammeter on panel for all HT Motor current & > 15 KW
LT Motor and very important LT drives as decided during detail
engineering.
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IChecinst for Serial Communication between maxDNA Systems and Foreign Device :BHEL

A Device Specific :

SN Parameters Options available Remarks if any
1 |Modle No.& Make of Device
2 |Communications Link Options [~ Multidrop I~ Peerto Peer [ N/w topoloay attached
3 |Protocol Mode (Device is a) I Master I Slave [ Master/Slave
4 |Protocol I~ RTU I~ ASCII e (= g —
5 |Master [ System maxDNA [~ Other -—————eemeev
6 [Dist.bet.maxDNA System & Device* M e Feet [ e Meters
B Electrical Spcific :
1 |Interface Type ™ RS232 [ RS422 [~ RS485
2 |Wiring at Device end [~ 2Wire [ 4 Wire
3 [Transmission Channel I Half Duplex [ Full Duplex
4 |Baud Rates (bps) ™ 1200 [~ 2400 I 4800 7 9600 [~ 19200
5 |Databits 8 7
6 [Stopbits 1 2
7 |Parity I None [ Odd [ Even
8 [H/w & Software Handshake I~ Yes " No
9 [Response Timeout time (Sec) - [ Configurable timeout
" Boolean [ Real ™ Char [~ Sn.nt [~ UnSn.Int

10{Data Formats Supported
11

Transmission mode

[~ Asynchronous

[ Synchronous

C Application Specific : *

1 |Primary Function*

[~ Data Acquisition

I Data Acquisition & Control

[~ Download parameter sets

Memory / Flag Points to write

2 |Analog Points to read ————Nos. I Details attached I Details not attached
3 |Analog Points to write ———-Nos. I Details attached [ Details not attached
4 |Digital Points to read ————Nos. I Details attached I Details not attached
5 |Digital Points to write ———-Nos. I Details attached [~ Details not attached
6 [Memory / Flag Points to read ———Nos. [ Details attached I Details not attached
7 ———-Nos. I Details attached I Details not attached

D Hardware Specific :

[~ Boolean cable

[ Twisted pair cable

1 |Cable type

2 [Cable Details Enclosed I Yes I No

3 |Any specific Converter required I~ Yes [ No [ Details enclosed
E Device Documents :

1 |Manufacturer's Documents* I Tech., Spec. [ Operating Manual

*Notes:

A6 To identify converter requirement and cable length.

C The sr.no.1 to 7 are reqd.to be furnished for interface impl. :such as Tagname,Description,point type,

modbus(Register) address,EU,range & device (dlave) address

C1 What is the primary purpose of the communications link?

E1 Reqd. Contents : This document must provide an overview of the device including its intended

use(a general technical,communication & electrical details)
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Format for vendor to furnish signal
Exchange list between DCS-PLC

Tag Name

Tag Description

Modbus address

Point type

Range

Alarm Setpoint

Alarm priority

History reqd

Function code
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QUALITY PLAN NO.: PE-QP-999-145-1036____
STANDARD QUALITY PLAN VOLUME IIB
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 1 OF 8
* Type/Method | Extent Format Adgency °
ﬁ‘l)' Cgm;zzﬁ:t/ Characteristics Checked Cate of of ;egs:::gfs Ac;ierra‘gce of gency Remarks
’ P gory Check Check Records P w \")
1.0 Materials
) /Components
Physical Inspection for
Dimensions, Painting, Cutouts,
Lifting / Locking Arrangements, Contract As per ref BHEL
Panels & Control : P .
11 Desks Components, Drawing Pocket, MA Vislia 100% specifications, documents. Quality 3/2 2 1
’ Mounting accessories, Plinth & o Approved GA No physical Inspection
AV Pads, Cable Gland Plates, Drawings, BOQ | damage. Report.
Hardwares, Hinges, Louvers &
Filters, Fans & Panel Lamps
Power Supply/Packs, . .
Battery & Battery | Vet PR Y | Contract feferonce Qualty
1.2 | charger, Transformer, Di : MA Visya 100% specifications, d | . 322 1
UPS imensions . BOQ ocuments, nspection
’ Mounting Accessories ’ Test Report Report.
Indlcatlng Lamp, As per ref
Annunciator, Meters, . e
) Physical Verification documents BHEL
Transducers, Signal Physical Damages Contract No physical Qualit
1.3 | Converters, nysica 9 MA Visya 100% specifications, Phy y 3122 1
. Dimensions damage. Test/ Inspection
Instruments, Single . BOAQ. . .
Accessories Calibration Report
Loop Controllers
report.
Sgcmpggssssol;z,vver Physical Inspection Product
’ e Identification Labels Catalogue, Data BHEL
Supply modules, e Physical Damages sheets As per ref Qualit
1.4 | Communication A y i 9 MA Vislia 100% | At documents. e eé’tion 3122 1
modules, Mounting * uantty . ngfi uration Test Certificates Report
Racks, Ethernet *  Spare Capacity ontig port.
diagram, BOQ
LEGEND: * CR - Critical characteristics s P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1036__
STANDARD QUALITY PLAN VOLUME IIB
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 2 OF 8
* Type/Method | Extent Format Adgency °
ﬁ‘l)' Cgm;c;:\iz:t/ Characteristics Checked Cate of of cﬁe::i::::fs Ac;ierra‘gce of gency Remarks
’ P gory Check Check Records P w \'
CPU, Mornitor, Physical Inspection Contract
Keyboard, Mouse, o L
. . Identification Labels, Tech. specifications,
CD Drives, Printers, e As per BHEL
OS, System Specification Product reference Quality
1.5 y Physical Damages MA Visual 100% Catalogue, . 3/22 1
Software, . documents. Inspection
) ! Accessories Approved GA /
Engineering software . ) ) Report.
h Installation arrangements for Configuration
in the form of Computers & Printers drawing, BOQ
Licensed CD. P 9 ’
LEGEND: * CR - Critical characteristics s P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1036____
STANDARD QUALITY PLAN VOLUME IIB
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 3 OF
* Type/Method | Extent Format Adgency °
S‘I)' sz;zzﬁ:t/ Characteristics Checked Cate of of cﬁe::i::::fs Ac:‘:l(:.)?:ra‘gce of gency Remarks
’ P gory Check Check Records P | w ‘ \'
2.0 Ass embly
Functional Test for Correct
HMI/OWS devices Approved Operation of BHEL
21 such as Monitors, Operation MA Functional 100% Cpnflguratlon interconnected Quallty' 21 1
Keyboards, Mouse, Diagram & BOQ Devices of HMI Inspection
Printers etc. and FAT system Report.
Approved GA
Drawing, Panel BHEL
Hardware Functional Physical arrangement, Wiring Visual/ Wiring Diagram, Test Qualit
2.2 | Verification. check & labeling, Continuity MA . 100% IR & HV as per P Yy 22 1
. Electrical Certification Inspection
Checking, IR & HV test relevant
. Report.
International
standard
Healthiness of all the Visual Aoproved pbower All equipment to g:laElh
2.3 Pp wering Up modules/equipment, associated | MA . 100% pp P be healthy on Y 21 1
) k /Electrical supply scheme Inspection
with Powering of PLC system power ON
Report.
Healthiness of PLC modules on BHEL
2.4 | Burnin test for PLC Continuous Energlsatlon, MA Vlsua[/ 100% F AT Procedure Test certification Quallty' 29 y
modules Temperature maintenance Electrical as per FAT Inspection
Report.
LEGEND: * CR - Critical characteristics s P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1036__
STANDARD QUALITY PLAN VOLUME IIB
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
PEM :: C&l SHEET 4 OF
* Type/Method | Extent Format Adgency °
S‘I)' Cgm;zzz:t/ Characteristics Checked Cate of of cﬁe::i:r?::fs Ac:‘:l(:.)?:ra‘gce of gency Remarks
’ P gory Check Check Records P | w ‘ \'
Factory
3.0 | Acceptance Test
(FAT)
Input Output BHEL
3.4 | Functional /O configuration, /O operation | MA | Visual 100% | FAT Procedure | AS per FAT Quality | 5 4 1
Verification Eletrical Inspection
Report.
Processor Processor configuration, (B)I::Iazll&
3.2 | Verification Powering up, standby operation | MA Visual 100% FAT Procedure | AS per FAT Ins ec):/tion 21 1
('as applicable) and Loading P
Report.
Power Supply Module gtllaElll_t
3.3 | Verification Redundancy Operation MA Electrical 100% FAT Procedure | AS per FAT Inspe(}:/tion 21 1
Report.
Communication Redunda_ncy.operatlon of BHEL
System Communication System, . Quality
34 e Measurement of Response MA Electrical 100% FAT Procedure | AS per FAT . 21 1
Verification . L . . Inspection
Time, Communication with third R
eport.
party system
Diagnostic BHEL
35 Verification Self Diagnostic features of PLC MA Visual 100% FAT Procedure | AS per FAT Quallty' 21 1
system Inspection
Report.
Operation of PLC driven BHEL
Control Panel/Desk annunciation system, Mosaic, Qualit
3.6 | Verification Push buttons & selector MA Visual 100% FAT Procedure | AS per FAT Ins eé/tion 21 1
switches, Indicating lamps P
Report.
(i) Control Logics (ii) BHEL
Soft.v_vare. Engineering Features (iii) HMI . o Quality
3.7 | Verification MA Visual 100% FAT Procedure | AS per FAT . 21 1
Features Inspection
Report.
LEGEND: * CR - Critical characteristics $ P - Agency Performing the Test. 1 - BHEL
MA - Major characteristics W - Agency Witnessing the Test. 2 - Vendor
Mi - Minor characteristics \% - Agency Verifying the Test. 3 - Sub-vendor
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QUALITY PLAN NO.: PE-QP-999-145-1036___

STANDARD QUALITY PLAN VOLUME IIB
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 01 DATE: 24.08.2007
SHEET 5 OF 8

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001

FACTORY ACCEPTANCE TEST (FAT) PROCEDURE

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

a) Technical Specification of PLC.

b) PLC System Configuration

c) General Assembly Drawings.

d) Panel Wiring Diagrams.

e) Bill of Quantity for PLC System.

f) Logic Diagram.

g) HMI Schematics.

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

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

APPLICABLE TEST PROCEDURE:

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

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

i) Redundanc y
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QUALITY PLAN NO.: PE-QP-999-145-1036___

STANDARD QUALITY PLAN VOLUME 1IB
FOR SECTION D
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 00 DATE: 23.03.2005
SHEET 6 OF 8

ii) Type (Hot or Cold)

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

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

3. Power Supply Module Verification

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

4, Communication System Verification

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

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

Screen update time

I/O scan time

SOE resolution time

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

OO~

5. Diagnostic Verification

Product Catalogue/Literature shall be referred for checking of all
diagnostic features. Hardware failure to be simulated by removing an I/O
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QUALITY PLAN NO.: PE-QP-999-145-1036___

STANDARD QUALITY PLAN W VOLUME 1B
FOR ! T SECTIOND
PROGRAMMABLE LOGIC CONTROLLER REV. NO. 00 DATE: 23.03.2005
SHEET 7 OF 8
6. Control Panel /Desk Verification

i)

i)

ii)

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

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

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

7. Software Verification

).

ii).

8. Burn

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

Engineering features:-

a) Online changing of parameters, set points.

b) Online modification in Control Logic Diagrams.

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

HMI features:-

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

in Elevated Temperature test

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

a) (i) PLC modules are kept at 50 Deg c under continuous energized
condition for 48 hours.
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STANDARD QUALITY PLAN QUALITY PLAN NO.: PE-QP-999-145-
FOR 1036__

PROGRAMMABLE LOGIC CONTROLLER VOLUME 118
SECTION D

REV. NO. 00 DATE:
23.03.2005

SHEET 8 OF 8

ii) 48 hour s test period shall be divid ed into 4 equal time segment of
12 hours duration eac h. For every 12 hours duration s egment, after
lapse of first 11 hours 110% of nominal voltage shall be applied to the
panel under test for a period of 30 minutes followed by application of
90% of nominal voltage for the next 30 minutes.

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

energized condition for 120 hours at ambient temperature. Tem perature rise in
panels should be below 10 Deg C above ambient.
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NOTES:

1) TABLE TOP OWS/OEWS SHALL BE OF LED 24" OR AVAILABLE INDUSTRY

STANDARD.

2) PLC SYSTEM SHALL HAVE REDUNDANCY IN PROCESSOR, COMMUNICATION SYSTEM

AND POWER SUPPLY.

3) UPS POWER SUPPLY SHALL BE PROVIDED FOR PLC PANEL(S), OWS/OEWS AND
NETWORK COMPONENTS.

24" LED (OWS) HMI
4) PLC PANEL SHALL HAVE PROVISION TO ACCEPT REDUNDANT TIME SYNC. SIGNAL
BN HASER (IRIG-B) FROM MASTER CLOCK SYSTEM (PLANT AREA).
TYPE-A SIZE 5) PLC PANEL SHALL HAVE PROVISION FOR REDUNDANT DATA EXCHANGE (OPC)
< WITH PLANT DDCMIS.
]
Operator Work Station Operator cum Engineering
ETHERNET SWITCH WITH FIBRE OPTIC PORT
V) REDUNDANT DATA L
COMMUNICATION BUS
PLC T CONVERTER CONVERTER
Ly FIBRE OPTIC CABLE 2 lorc
PANEL e TO BE_ PLACED I_I (BHEL—EDN SCOPE) I_I E e A S
- PROCESSOR REDUNDANT IN PLC PANEL LIGHT INTERFACE UNIT PART OF DCS |LIGHT INTERFACE UNIT
SYSTEM PROCESSOR (HOT
STAND BY) CONVERTER CONVERTER
2 lore
w4 2 [ Bmicem
LIGHT INTERFACE UNIT LIGHT INTERFACE UNIT
(N SERVICE VESSEL AREA
UNIT WISE)
1/0 BUS
RPU (HAVING 24" LED_(OWS)
HOT REDUNDANT
H/W PROCESSOR
E==S ’
INPUT MODULES e OUTPUT MODULES ows
Y
DESK
FIELD/MCC
LEGEND: — FIELD/MCC
PLC — PROGRAMMABLE LOGIC CONTROLLER
DDCMIS  — DISTRIBUTED DIGITAL CONTROL MONITORING & INFORMATION SYSTEM
UPS — UNINTERRUPTED POWER SUPPLY
OEWS — OPERATOR CUM ENGINEERING WORK STATION -
HMI ~ HUMAN MACHINE INTERFACE 7 TLE:~ DRG.
NTP — NETWORK TIME PROTOCOL sl PLC SYSTEM CONFIGURATION No.
OPC — OLE PROCESS CONTROL REV.
MCCB  — MOULDED CASE CIRCUIT BREAKER CONDENSATE POLLSHING UNIT No. DATE
MCB — MINIATURE CIRCUIT BREAKER SHEET 1 OPagels78 0
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415V,+/—-10%,3Ph
50Hz,+/-5%,4W

FROM OFFSITE. AREA PMCC/MCC

415V,+/—-10%,3Ph
50Hz,+/—-5%,4W
FROM OFFSITE AREA PMCC/MCC

415V,+/—-10%,3Ph
50Hz,+/—5%,3W
FROM OFFSHE AREA SOURCE

e e S N ey
| RY,B | | R, | | [ @ RY.B |
| MCCB Oy | | MCCB Y | |
| A |1x1oox CAPACITY A | | % |
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| ISO.TRF 07 | | ISO.TRF 079 |
| cD | | cD |
AC FILTER cAPN\—{— AC FILTER cAPN\—]
| _ | _ |
| } | | |
| | | | |
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| | | STATIC BYPASS SWITCH |
| | | |
| AOUTPUT MCCB | | AOUTPUT MCCB |
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1
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T 240V, +/—1%, 50Hz +/— 0.5%, 1Ph
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@ (, Mees | (2 MceB
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* V, A, Hz, KVA, KW READINGS/VALUES SHALL BE READY ON THE MIMIC DISPLAY PROVIDED ON THE UPS PANEL FRONT DOOR.

PROJECT:— DRG.

T 2 X 660 MW ENNORE SEZ STPP | 2®% |pp_pg-412-145-1004

B [l TITLE: ~ UPS SCHEME V- |01 | DATE [23.05.2015
FOR OFFSITE SHEET 3 OF 4
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F. SPECIFICATION

FOR

UN-INTERRUPTED

POWER

SUPPLY
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CHAPTER-7
UNINTERRUPTIBLE POWER SUPPLY SYSTEM & 24 V DC SYSTEMS

7.01.00 GENERAL REQUIREMENTS

7.01.01 This subsection covers design, construction and performance requirements of parallel
redundant i ndustrial grade U ninterruptible P ower S upply ( UPS) S ystem & par allel
redundant 24 V DC System to be furnished by the Bidder for BTG, Station C & | Package
& BO P/offsite packages & any other control system/sub sy stem sp ecified elsewhere in
the sp ecification. The Bidder shall furnish se parate parallel r edundant i ndustrial grade
UPS S ystem for each unit D DCMIS/DCS Package and se parate par allel r edundant
industrial gr ade U PS S ystem for each B OP p ackage i ncluding st atic inverters, s tatic
switches, manual bypass switch, chargers, A.C. Power distribution panels and Batteries
with all required isolating and protecting devices and all other equipment and accessories
required for completeness of this system. Bidder to note that there will be no co mmon
component | ike i n phas e t ransformer (IPT), co mmon pow er su pply t o any r edundant
component and common point of failure in the UPS & 24 V DC system.

7.01.02 The requirements of UPS system & 24 V DC system are specified herein on system
basis. The Bidder shall be r esponsible for engineering and furnishing a complete and
operational system fully meeting the intent and requirements of this specification and
Owner approved drawings.

7.01.03 The equipment furnished under this subsection sh all meett he requirements o f all
applicable codes and standards including ANSI, NEMA, TEEE, NEC and IS.

7.01.04 The UPS System & 24V D C s ystem har dware sh all be f rom t he | atest est ablished
product range of a qualified manufacturer. The Bidder shall furnish documents to satisfy
the ow ner t hat t he des ign, pe rformance and high av ailability of t he proposed U PS
System, 24 V DC system and all system components have been established by a
considerable record of successful operation in utility power station for similar application.
All UPS system & 24 VV DC system cabinets, enclosures and distribution boards shall be
manufactured, assembled, wired and fully tested as a complete assembly as per the
requirements of this specification in the manufacturing works of a qualified manufacturer
prior t o shipment t o t he project si te. Class of i nsulation o f w ound co mponents (All
transformers, chokes/inductances etc.) shall be class H with temp rating up to class B.

7.01.05 The UPS, 24V D C s ystem e quipment andt he co mplete sy stem sh all ha ve su rge
withstanding capability (SWC) to meet the requirements of ANSIC 37.90a — |IEEE
Standard 472 —1974. UPS & 24 V DC charger system should be provided with Class C
type surge protection device. The Class C type surge arrester should be single MOV type
, pluggable, should have fault indication and sh ould be tested as per |IEC 61643-1 to
withstand 40KA 8/20 us pulse. The arresters should have potential free contact to ensure
maintainability.

7.01.06 All non-interrupting components of UPS system & 24 V DC systems shall be ca pable of
withstanding al | av ailable sh ort ci rcuit cu rrent without dam age. A dditionally, al | ci rcuit
interrupting components shall be capable of withstanding and interrupting all encountered
short circuit currents without damage.
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7.01.07 All control and i nstrument circuits shall be f used. Fuse s shall be m ounted inside the
enclosures and shall have easy accessibility. Fuses shall be Buss man low-peak type or
Owner approved equivalent. Allload fuses shall be t o Owner’s approval equal. T he
Bidder shall co-ordinate all load and line fuses applications to ensure that load fuses
operate properly.

7.01.08 The bidder shall be responsible for ensuring that UPS System, 24 V DC system and the
downstream power distribution system for equipment to be serviced by are coordinated
such that UPS loads continue to operate without interruption and in accordance with the
power supply tolerance requirements (both voltage and frequency) for these UPS loads
as long as at least one source is within the limits of voltage and frequency as specified
herein. T he Bidder shall furnish single line diagrams with his proposal to demonstrate
how this requirement is met for all equipment and system covered under Bidders scope.

7.01.09 The UPS system & 24 V DC System shall be installed in AC room.

7.01.10 Acoustic noise at rated linear load shall be < 75 dBA at 1 meter distance from UPS as
per ISO 3746.

7.02.00 FUNCTIONAL REQUIREMENTS OF UPS

7.02.01 CAPACITY OF UPS SYSTEM F OR main plant P ACKAGE, remote I/0O panels and

BOP/OFF-SITE PACKAGES

Parallel redundant UPS shall be sized by the bidder to cater to power for the bidder
furnished | oads such as plant co ntrol, monitoring sy stem. M in. ca pacity sh all be

considered as 150 KVA (or as per system requirement in case capacity is higher than
150 KVA) at 50 deg. C ambient. All microprocessor based system, |/o cards, digital
equipments, oper ating stations, pr inters, per ipherals, r eceiver i nstruments, S WAS,
CEMS, LVS, HMS, TSI, VM S, PAD O, C &l Lab, O perator training Simulator system and
other devices mounted in supervisory control desk, control panels and other
microprocessor based system for BTG shall be operated on UPS power.

Each | ndividual par allel r edundant U PS sh all be desi gned co nsidering 20 % desi gn
margin over and above any capacity mentioned in specification; UPS sizing calculation
shall be submitted for approval. While computing the base capacity of the UPS, inrush
requirements of connected loads shall be duly considered. The inrush shall be taken as
300% of steady state load lasting for 100 milli seconds. The base capacity shallbe
computed by bidder on above basis and to provide for at least 10% variation to cater to
changed load requirements during detailed engineering stage. Bidder shall detail in the
technical bi d, t he s teady st ate as well as inrush r equirements of eac h ofthe | oads
furnished by him and justify the selection of UPS capacity duly satisfying the requirement
of 20% design margin.

This base capacity shall be guaranteed at 240 V AC, 50 Hz single phase output at 50
deg. C & 95 % RH — non condensing at ambient conditions. Ratings other than standard
ratings of the manufacture sh all not be acce ptable. N umber of di stribution feeders in
completely r edundant configuration sh all be o ffered tosu itt he | oad distribution as
decided during engineering. Spare feeders of at least 20% of the total number of feeders
with 2 nos. minimum spare feeder of each rating shall be built in.
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Separate industrial grade parallel redudnat UPS system for each set of Remote I/Os cum processor
panel of DDCMIS and each BOP/Offsite package & any other control system/sub system specified
elsewhere in the specification, shall be provided of suitable capacity with similar features as of main
plant UPS by the bidder. UPS system for remote 1/Os panels and BOP/Offsite package & any other
control s ystem/sub s ystem specified elsewhere in the specification shallbe keptin the respective
package UPS rooms.

UPS sizing calculation shall also be submitted for approval for each system/package. Diversity factor
shall be considered as 1 for calculating the UPS capacity.

7.02.02 The parallel redundant Uninterruptible P ower S upply (UPS) sy stem of continuous duty
shall su pply, regulated, filtered and uni nterrupted 240 V , 50 H z, single phase power,
within specified tolerances, to system AC loads, UCB mounted monitoring system, and
other critical loads. E ach of these critical |loads shall receive one feeder from the AC
Distribution Board of Inverter-“A” and ano ther feeder from the AC Distribution Board of
Inverter-“B”. However, each inverter shall supply only 50% loads under normal conditions
as indicated below. SLD of UPS as per NIT drawing # 114-17-0100 shall also be referred
by bidder.

7.02.03 All nece ssary equipment required for protecting UPS equipment and co nnected inputs
and outputs shall be furnished by the Bidder as an integral part of this system. Complete
UPS system shall be automatic without any manual interference at any time of operation.

7.02.04 True, 100 % pa rallel r edundant co nfiguration a Iso m eans availability of “ Criss-Cross
Redundancy”. Hence The UPS system design shall ensure thatin case of one o f the
charger failure, the other healthy charger, shall feed to one of or both the invertors as the
case may be and continue to charge the common/individual DC battery banks at all load
conditions. U PS sy stem sh allw ork in “Criss-Cross R edundancy” configurationt o
safeguard the battery bank from unnecessary drainage. The bidder should note that this
situation should not in any way lead to the discharge of the DC battery and maintain the
UPS power supply to all loads.

7.02.05 The i ndustrial g rade U PS sy stem for BTG & for each individual B OP pack age sh all
include the following equipment:

Sr. | Descriptions Quantities for UPS of | Quantities for UPS for
No. main plant Package | each remote I/O panel
& BOP package

1. 100% c apacity of | GBT | 2 nos. 2 nos.

based P WM I nverter with
output Voltage, current,
frequency, K VA& K W
digital display/meter.

2. 100% ca pacity st atic | (As required) 2 no. (| (As required)2no .(
switches with in put | Min) Min)

Voltage, current, frequency
digital di  splay/meter at
bypass line.

Manual by-pass switch 1 no. 1no.
100% ca pacityo f1 2| 2nos. -

B|©»
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pulse controlled f loats-
cum-boast Chargers

5. 100% capacity of 6 pulse | - 2 nos.
controlled floats-cum-
boast Chargers
6. 100% Battery Set each 2 set (each For 2 hour | 1 set (For 1 hour back-
back-up) up) in case of UPS
rating less than 15 KVA.
2 sets (For 1 hour back-
up) in case of UPS
rating more than 15
KVA.
7. Step-down transformer 1 no. 1 no.
(415 V, three phase , to
240V, single phase) of
required capacity)
8. Static Votage S tabilizer | 1 set 1set
with i nput & out put O N
Red i ndication and i nput
& output Voltage, current,
frequency di gital
display/meter.
9. Input isolation 1 no. each 1 no. each
transformer with input &
output ON red indication
and input Voltage, current,
frequency di gital
display/meter.
Out put isolation
transformer
10. | A.C.P owerD istribution | 2s ets (Quantities of | 2s ets (Quantities of
Panels (including 20 % | feeders shall be as on | feeders sh allbe as on
spare feeders oneac h | required basis). required basis).
panel  with 2 no s.
minimum spare f eeder of
each rating) and digital
type A mmeter, V oltmeter,
Frequency m eter,P F
meter, Watt meter & VA
meter
11. Interconnecting A rmored | As required As required

FRLS ST2 (inner & outer
sheath), PVC type C
insulated stranded
Copper co nductor power
Cable between

UPS equipment & battery,
UPS & ACDB, AC DB &
loads.

For em ergency t rip pu sh
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buttons, Fi re al arm
system, sa fety cr itical
circuit,t rip pr otection

circuit and foro ther
services specified
elsewhere in the

specification shall be fire
survivalpo werca ble
conforming to IEC 60331,
BS6387 ( CWZ), B S6207

standard and t his
specification.
12. MCCB ( Ati nput, out put, | 1 no. each 1 no. each

battery side, Bypass side,
ACDBsideetc) andtie
breaker with ON, OF F &
Trip indication.

13. Online B atteryH ealth | 1 set 1 set
Monitoring System
14. Battery Junction Boxes | 1 set each 1 set each

with M CCB, V oltmeter &
Current meter.

Any other equipment necessary for completion of the system shall be pr ovided by
bidder.

All equipment, enclosures and accessories for UPS system shall be designed, arranged
assembled and connected in accordance with the requirements of this specification.

7.02.06 NORMAL OPERATION

Two inverters each of 100% capacity, two battery packs of 100% capacity and two 100%
battery chargers are used for main plant UPS. Two inverters each of 100% capacity, one
battery packs of 100% capacity and two 100% battery chargers are used for BOP
packages UPS.

1. During no rmal ope ration, U PS | oads shall be s upplied by both 100% capacity
inverters each working at 50% load. The inverters shall receive power from DC
source (Charger /B attery), their s tatic switches shallbei n the respective
“Inverter” position and the manual by-pass switch shall be in “Position-2”. In this
mode the two inverters shall act as standby for each other.

Necessary paralleling networks shall be included to ensure equal load sharing by
both inverters. Load sh aring network details shall be det ailed to establish al
functionalities including fuse clearance. C apabilities of the UPS System as well
as each 100% r ated i nverters are fully sa tisfied. | n addi tiont o U PS out put
paralleling, Rectifier DC outputs shall also be properly paralleled.

2. One inverter will act as “Master”, working on its internal oscillator and the other

inverter w ill f ollow b y u sing t he sy nchronizing si gnal from master i nverter for
automatic control of its output frequency.
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EMERGENCY OPERATION

The static transfer switches and the manual by-pass switch sh all pr ovide s witching
means during emergency operation as follows:

1. In case of failure of any inverter the static switch shall automatically transfer the
UPS Loads of faulty inverter (say Inverter — “A”) to the healthy Inverter-“B” which
will start working at 100% capacity. Thus the feeding of UPS power is continued
automatically to all load connected to both inverters despite power supply to all
UPS loads connected to both inverters shall be maintained without interruption.
Isolation of faulty inverter shall be automatic and achieved in less than 4 milli
seconds.

2. Based on inverter failure alarm, the operator will transfer manual by-pass switch
to “Position-1” bringing in the plant AC source as the standby source to healthy
Inverter —“B” now working at 100% capacity. In this mode the healthy Inverter-
“B” shall get the synchronizing signal from the stand by-AC source and automatic
synchronization, oper ation oni nternal osci llator andt ransfer/ retransfer to
standby source shall be as follows:

i) The output frequency of the concerned inverter shall be automatically
synchronized with the plant stand-by source by using synchronizing signal
from the standby source. The frequency limits for this synchronism are
specified in clause 7. 03.05. |f the frequency ofthe standby sourceis
beyond these limits, the Inverter frequency control shall be automatically
disconnected from stand-by sy nchronizing si gnal and t he i nverter sh all
maintain t he out put frequency at 50 H z within + 0.1 per cent under all
conditions of load and input voltage by working on their own internal
oscillators.

i) During operation on its own internal oscillator, the inverters shall
continuously monitor the frequency of standby source. U pon restoration
of proper frequency conditions of stand-by source, the inverter shall
automatically start using stand-by source frequency as the synchronizing
signal for inverter output frequency control.

iii) During t he oper ation of any i nverter onits internal osci llator due to
synchronising frequency being beyond the specified limits, the transfer of
static switch from “Inverter” to “Standby” shall be inhibited.

3. During any fault in the branch circuit feeders or inverter output bus, the inverter
shall be capable of clearing a fast acting fuse of largest rating in 4 milliseconds
and simultaneously provide UPS power to all connected loads (i.e. 50% capacity).
In view of the above fault clearing capability of each inverter and due to
availability of plant AC source as standby source for inverters the static switches
shall not transfer the loads to the other inverter for fault clearing purposes.

4. Retransfer of static switch shall be manual in all cases and shall be accomplished

only after synchronism of the inverter output with the stand-by source has been
automatically accomplished.
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5. The manual by pass switch sh all hav e t he pr ovision ( position —4) f or fully by-
passing the UPS system and connecting all UPS loads to the standby AC source.
This provision may be used during start up to limit the inrush current and at other
occasions at the option of the operator.

7.03.00 STATIC INVERTERS AND AUXILIARY EQUIPMENT

7.03.01 The static inverters shall be solid state type using proven IGBT based pulse width
modulation (PWM) to convert direct current power to essentially sinusoidal alternating
current pow er as perthis specification. T he inverter equipment sh all i nclude al |
necessary ci rcuitry and dev ices to co nformt or equirements like v oltage regulation,
current limiting, wave shaping, transient recovery, surge suppression network, automatic
synchronization etc. as specified herein.

7.03.02 INVERTER CAPACITY

Each static inverter shall have the following minimum capabilities without ca using any
damage to the components and with current limit not operation :-

1) Continuous full load rating

2) Over load capacity: 125% of full load rating as above for 10 minutes, 150% for 1
minute, 200% for 10 se conds minimum & 300% for 4 msec for all specified input
voltages.

3) Fuse clearing capacity : Upon a fault in any branch circuit lateral feeder, the

inverter shall have the capacity to carry a load equal to one half of its full load
rating plus it shall clear the largest rated fast acting fuse in 4 milliseconds or less.
All fuses used in inverter pow er and co ntrol circuit sh all be fastacting type
operating in less than 5 millisecond and each of these fuses shall be pr ovided
with kiick fuse and al arm contact. | ndication and alarm sh all be pr ovided to
enable fault location.

4) Step load pick up: Upon transfer of full load, the inverter output voltage shall not
drop below 85% of nominal voltage during the first half cycle after transfer and
90% of nominal voltage in the next half cycle. The recovery to within + 1% of
voltage shall be in less than 50 milliseconds.

5) The inverter shall have sufficient 12t capacity to clear a slow acting HRC fuse
having a co ntinuous current rating equal to at lease 20% of the continuous full
load current rating of the inveter, while feeding 100% rated loads of the inverter.

7.03.03 INPUT VOLTAGE

The inverters shall be fed from a D C Battery and ch argers which do not feed any other
loads. Input voltage shall be nominal DC output voltage of battery and charger of range
from final voltage after discharge of battery to maximum DC bus voltage during equalize
charging of battery. The inverter shall also be capable of working satisfactorily meeting
the specification requirements with only the chargers connected to its input without
battery in circuit. DC input window of each inverter shall be either 315-434 or 320-450 V
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DC. Filtering on the input of the inverters shall be furnished is required to operate within
the out put ripple of t he ch argers furnished by the Bidder. E ach inverter sh all i nclude
equipment nece ssary t o pr otect i tself from dam age r esulting from ex cursios, | oss, or
restoration of D C i nput voltage and sy nchrnising v oltage. The inverter output v oltage
shall be 230 V AC , 50 Hz, Single phase.

7.03.04 OVER LOADS, SHORT CIRCUITS AND LOAD LOSS PROECTION

1. The inverters shall be provided with suitable fuses at the input and output which
will permit proper co-ordination with other protective devices and at the same time
protect t he i nverter a gainst dam age due t ointernal faults. A Il nece ssary
equipment sh all be pr ovided t o protect t he i nverters against ov er | oads, sh ort
circuits and 100% loss of load. T he inverter shall be se If pr otecting ag ainst
damage if energized with full load connected.

2. The inverter shall be provided with current limiting circuitry which will limit the
output current to a value which will not damage the inverter or blow its fuses.

3. The inverter shall have sufficient I t capability to prevent damage to itself until
short circuit conditions on the output are cleared.

4. Each inverter shall be capable of operation with nonlinear loads. For bidders
loads bidder shall detail the nature of non linearity. For loads provided by owner,
bidder may assure a non linear wave form with a cu rrent crest factorof 3.0
occuring coincident with voltage peak. With nonlinearity consisting of third, fifth
and seventh order harmonics. Output waveform of the inverter(s) shall remain
within sp ecified limits when operating with nonlinear loads at 100 per cent rated
load.

5. The inverters shall be s elf protecting against all AC and D C transients, voltage
surges and steady state abnormal voltages and current likely to be encountered
in utility power station.

7.03.05 Automatic Synchronisation

Inverter equipment shall include st able solid st ate oscillator devices designed to
automatically m aintain t he i nverter out put i n p hase and i n sy nchronization w ith t he
standby AC source. The frequency regulation shall be aut omatic within + 0.1 Hz of all
conditions of i nputs, | oads and temperature occu rring si multaneously or i nany
combination.

Facility shall be provided for automatic transfer to internal oscillator operation when the
standby source frequency is not within the synchronization limits.

Provision shall be m ade for step less adjustment of synch disconnect frequency range
from 50 Hz +/- 0.5 Hz to 50 Hz +/- 2 Hz.

Automatic adjustment o f phase r elationship be tween i nverter ou tput and st andby AC

source shall be g radual, at a co ntrolled slew rate, which shall not e xceed 0.1 Hz per
second.
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The inverter shall normally work on the internal oscillator with either of the two inverters
as master synchronizer and the other following it. Suitable selector facility shall be
provided to select the master. When any one inverter fails the healthy inverter gets the
synchronizing signal from the standby AC source.

The D C inputcurrent shall ne ver exceed the full load cu rrent ex cept for a sh ort circuit
within the inverter. The limitation applies to transient as well as steady state currents and
includes in rush currents upto initial energisation of the UPS, |oad energisation, short
circuits external to the inverter etc. For any value of the load and load power factor drawn
by t he eq uipment se rved, t he i nverter sh all not i mpose on D C so urce any v oltage
oscillations in excess of 5 volts (RMS total, all frequencies) or any current oscillations in
excess of 3 %(RMS total, all frequencies ) of the DC current at full load.

7.03.06 The i nverter sh all m eet t he f ollowing sp ecifications in add ition t o ot her r equirements
stated herein :-

1. Voltage input : As per system
(Battery output ) requirement
2. Nominal voltage output: 240V, 50Hz, single phase
3. Inverter capacity : As per clause 7.03.02
(output KVA)
4. Voltage regulation
a) Steady state : +1%
(0-100% load
at all input

voltages & all power factors)

b) Transient voltage : + 5%
regulation
(on application or
removal of 100% load)

c) Time to recover : <50 milli
from transient second
to normal voltage
with + 1% of steady
state ( on application
or removal of 100% load)

5. Wave Form
a) Nominal : 50 Hz
Frequency
b) Frequency regulation : +0.1Hz

for all conditions of

input supplies, loads

and temperature occurring
simultaneously or in any
combination
(automatically controlled)
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¢) Synchronization : 48 Hz to
limits ( for maintenance 52 Hz
& synchronism between the ( factory
inverter and standby AC test)
source).

d) Field adjustment : 50 + 0.5 Hz
range for (c) to50+2 Hz
above

e) Total harmonic : <4% max.
content

f) Harmonic content : <2.5%

max.for any single harmonic

Rated output current at rated output voltage with current limit not
operating :

a) Current : 200%
b) Duration : 10 seconds

Overload capacity at 100%

voltage :

a) For 4 ms (fuse clearing): App. 300%

b) For 10 seconds : 200%

c) For 10 minutes : 125%
d) The proposed inverter has -

the capacity to clear
largest acting fuse in
5 milli second &

without entering into
current limiting mode

Efficiency (watt output/watt input )

a) at 100% load 1.0 P.F./ 0.8 P.F: >91%/ 91%

b) at 75%load 1.0. P.F./0.8 P.F. : >90%/90%
c) at50% load 1.0 P.F./0.8 P.F. : >89% /89 %
Duty : Continuous

Cooling : Natural convection

or forced cooling
using redundant fans.

Equipment to be
designed for operation with
full load even without cooling

availability.
Ambient temperature : 50 deg C, maximum
SCR derating from : 50%
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peak voltage and peak ratings.

7.03.06 STATIC INVERTER AUXILIARY EQUIPMENT

In addi tion t o t he i nverter e quipment sp ecified abov e, au xiliary equipment sh all be
furnished with each static inverter as follows:

1) Equipment and material furnished, mounted and wired on the front panel of the
inverter enclosures :

ITEM QUANTITY
Output ammeter, AC, indicating, Scale-0 to 1
150 percent of rated continuous full load inverter
output current, 1 percent accuracy.
Output voltmeter, AC, indicating 0-300 volt scale, 1
1 percent accuracy.
Output KVA, AC indicating scale 0-150 percent of 1
Rated capacity, 1 percent accuracy.
Input voltmeter DC, indicating 0-300 volts scale, 1
1 percent accuracy.
Frequency meter, 45-55 hertz, 1 percent accuracy. 1
Power factor meter, (0-1. 0-0), 1 percent accuracy
Inverter ON-OFF switch 1
Alarm Reset Push Button 1

2) Indicating lights listed below with proper actuating devices, circuitry and | egend

shall be furnished on front of the Ups panels. For these abnormal conditions
which co uldbe o fa momentary nat ure, t he i ndicating | ights sh all r emain
energized and t he contract remain closed until cleared by ar eset push button
furnished on the panel. The indicating lights shall be of make subject to Owner’s
approval.

The following indications shall be provided as a minimum :

a) DC voltage to the Inverter - Low
b) DC voltage to the Inverter - High
c) Loss of DC input to the inverter
d) Inverter output voltage - High
e) Inverter output voltage - Low ( afterat ime
delay to avoid unnecessary alarm due to low voltage on load in rush etc.)
f) Inverter A failure / Inverter B failure
9) Standby AC source failure
h) Inverter A / Inverter B not synchronized with AC source
i) Automatic transfer to AC source. Blown Fuse or Tripped Breaker.
i) Inverter A/ Inverter B feeding 100% UPS Load
k) Standby source feeding 100% UPS loads
) Redundant fan failure and temperature high ( if provided)
7.04.00 STATIC TRANSFER SWITCHES AND AUXILIARY EQUIPMENT
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7.04.01 The static transfer switches shall be provided to perform the following functions

1) To transfer the load automatically without any break between the inverter to the
standby inverter as required to maintain the continuity of power supply to UPS
connection loads. The load shall be automatically transferred from “Inverter” to
the inverter source upon any malfunction of one inverter.

2) To transfer UPS load under manual control from standby AC source to inverter
when placing the UPS System in service and from inverter to standby AC source
when taking the UPS out of service.

7.04.02 The static transfer switches shall have two modes of operation namely automatic and
manual.
7.04.03 The static transfer switches shall use silicon controlled rectifiers and other static devices

required for automatic transfer of load from “Inverter” to Standby” source and vice versa.

The s tatic switches shall co nform to the r equirements sp ecified her ein i ncluding t he

following:

1. Capacity (continuous) : Equal to the continuous full load capacity of the inverter.

2. Capacity (overload) : 200% for 10 seconds, 150% of continuous for 60 seconds
and 125% of continuous rating for 10 minutes and 300% of continuous rating for
4 msec.

3. Capacity (Peak) : 1000 % of continuous rating for 5 cycles.

4 Transfer Time : <4 msec. The transition shall be “make before break”, voltage

failure shall be sensed at the output of the static switch.

5. Voltage Rating ( Nominal) : 240 Volts, 50 Hz. Single phase.

6. Transient Voltage Tolerance : 340 Volts peak above the normal line voltage.

7. Ambient temperature : 50 deg C max.

8. Cooling : Natural or forced circulation , using redundant fans.

9. Duty : Continuous

7.04.05 TRANSFER INITIATION

1) The transfer of static switch from normal “Inverter” position to “Stand-by” position
shall be initiated by one of the following causes :
a) Inverter failure and UPS System trouble
b) Inverter output voltage failure
c) Over current
d) Manual push button operation
e) Static Output voltage failure.

2) The UPS bus shall be monitored by two voltage detectors. One fast acting circuit

shall be used for detecting a co mplete and instantaneous, voltage loss while the
other slower acting averaging circuit with adjustable trip level shall be employed
to detect voltage deviation beyond selected limits. B oth voltage detector circuits
shall automatically initiate operation of static transfer switch.
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3) The static switch shall automatically transfer the load from inverter to stand-by AC
source w hen t he m aximum It ca pability of t he i nverter is reached w hen t he
inverter output voltage drops below 90%.

4) UPS bus current sh all be co ntinuously m onitored by a cu rrent m onitoring
detector. T his detector shall oper ate the static transfer switch when the load
current exceeds the overload rating of any inverter. The detector shall rest when
the load current falls below the rated current of the inverter resulting in retransfer
of static switch with inverter position.

5) Over current transfer limit shall be continuously adjustable from inverter
continuous rating to inverter current limit rating.

7.04.06 TRANSFER INHIBIT

The transfer of static switch shall be inhibited under the following conditions:

1) Automatic or manual transfer of load from inverter to stand-by AC source or vice
versa, shall be inhibited when the inverter frequency is not synchronized to the
alternative source.

2) Transfer resulting from overload shall be inhibited when the standby AC source is
not available. In this case the load fed by the inverter shall be automatically
disconnected

7.04.07 RETRANSFER TO NORMAL
1) The retransfer to normal shall be manual in all cases.
2) Manual transfers shall be initiated by push button actuation.
7.04.08 Static transfer sw itches shall be pr ovided with nece ssary pr otective dev ices (circuit

breakers / current limiting fuses) both in “Normal” as well as “Stand-by” position.

7.04.09 The s tatic transfer switches shall be pr ovided dul y m ounted and w ired i n encl osures
furnished by the bidder.

7.04.10 The s tatic switches shall be f urnished w ith co ntacts to al arm failure o f t he al ternate
source or opening of any fuse protecting the static switches.

7.05.00 MANUAL BY-PASS SWITCH

7.05.01 The manual by -pass switch will be used to isolate any static switch fromits load and
stand-by pow er su pply andt o take the st atic sw itch out o f se rvice w ithout pow er
interruption to the load. In doing so the manual by-pass switch shall connect both load
buses to a single inverter. The manual by-pass switch shall also provide the facility for
by- passing the entire UPS system during start up at the option of the operator.

7.05.02 The manual bypass switch shall have make before break contacts to ensure continuous
supply to UPS loads during the operation of this by-pass switch.
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7.05.03 The manual by-pass switch shall be rated for 600 Volts, 50 Hz, single phase operation. It
shall hav e co ntinuous load ca rrying ca pacity eq ual t o full | oad i nverter cu rrent and
necessary short term load carrying and interrupting capacity to meet the requirements of
the UPS system.

7.05.04 All other by-pass and disconnect devices shall be provided by the Bidder as required for
orderly st artupands hutdow n andm aintenance o fU PS sy stem andsy stem
components.

7.05.05 The Bidder shall provide potential free contacts, one closed in each position, for use in

DDCMIS & PLC system.

7.05.06 The m anual by-pass switch and r equired di sconnect dev ices shall be furnished duly
mounted and wired in enclosure, furnished by the Bidder.

7.06.00 FLOAT-CUM-BOOST CHARGERS AND AUXILIARY EQUIPMENT

Two no. 100 % ca pacity S CR based fully controlled 12 pul se float cum boost chargers
shall be f urnished for main BTG UPS system and Two no. 100% capacity SCR based
fully controlled 6 pul se float cum boost chargers shall be f urnished for BOP packages
UPS system. Each charger shall confirm to the following requirements.

7.06.01 CHARGER CAPACITY

Each charger furnished for UPS system shall be adequately rated to ensure that any one
shall meet full DC load of UP system operating at 100% rating plus recharge the fully
discharged UPS battery within 8 hours.

The Bidder shall furnish the charger rating calculations to the Owner to satisfy that this
requirement is met. The charger shall be furnished as per rating approved by the Owner
during engineering stage.

7.06.02 The chargers shall be s upplied from a 415 volt, 50 H z. 3 phase system. The chargers
shall maintain the output voltage within plus and minus 0.5 percent from no load to full
load with an input power supply deviation in voltage level of plus or minus 10 percent and
input pow er su pply deviation in frequency of plus or minus 5 percent and with both
deviations present in any combination.

7.06.03 In addition to supplying DC power for inverters, the chargers shall be designed to charge
a fully discharged battery without over loading or causing over voltage or without causing
interrupting operation of AC or DC circuit breakers for the entire range of intended
operating regimes. S uitable solid state electronic circuits shall be pr ovided to ensure
that the charging current is voltage regulated and current limited. A fter the batteryis
recharged the charger shall maintain the battery at full charge until the next emergency
operation when the UPS battery is again required to provide DC power.

7.06.04 Float and equalizing controls shall have an adjustment range of + 5% continuous
(without steps).
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7.06.05 The chargers shall be self-regulating, solid state, silicon controlled, full-wave rectifier type
designed for single and parallel operation with the battery specified under clause 7.07.00.
The chargers shall be designed for automatic load sharing during parallel operation.

7.06.06 The charger shall be current limited at 125% of full load to r educe out put voltage for
charger circuit protection and for protection of battery from overcharge. The current limit
shall be continuously adjustable from 80% to 125%.

7.06.07 All necessary equipment and devices shall be provided to protect the charger from short
circuits, transient voltage surges, load and su pply fluctuation i ncluding sudden loss of
input or load.

7.06.08 The charger 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.

7.06.09 The minimum full load efficiency at nominal input and float output shall be 96 %.The
output regulation, ripple content and pow er factor shall meet the requirements of UPS
system as well as the inverters furnished by the Bidder as per clause 7.03.00.

7.06.10 Chargers and auxiliary equipment shall be mounted in free standing cabinets furnished
by the Bidder. Charger cabinets shall be folded steel construction with top, front, back
and sides fabricated from not less than 3 mm thick sheet steel. The cabinet front, back,
end sides shall extend to the floor to present a finished appearance. Cabinet door shall
be provided to permit easy access to all components for maintenance or replacement.
Doors shall have concealed hinges and three-point latches. Louvers shall be provided
for ventilation as required for operation at the specified ambient but the cabinet top shall
be solid. All louver openings shall be covered with corrosion resistant fine screen
coverings.

7.06.11 GROUND DETECTOR SYSTEM

a) Each charger shall be furnished with a g round detector sy stem consisting of a
relay and a center tapped resistor. The resistor shall be connected between the
positive bus and the negative bus.

The relay coil shall be connected bet ween t he ce ntre tap of t he r esistor and
ground. The relay shall be furnished with one n ormally open and one n ormally
closed contact wired to terminal blocks for connection to external circuits.

7.06.12 UPS Signal interfacing with DDCMIS/DCS & PLC
a) The bidder shall provide alarms and status indications, current, voltage
frequency, P F et ¢ through se rial | ink w ith MODBUS or anot her co mpatible
protocol .

b) The Bidder shall furnish 4-20 mA signals to DDCMIS/PLC for the following:

i) Inverter A & B output voltages
ii) Inverter A & B output currents
iii) Inverter A&B output frequency
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c) List of alarms (min.) to DDCMIS through potential free contacts shall be as
follows:-

i. Rectifier — 1 Trip.
ii. Inverter — 1 Trip.
iii. UPS battery low.
iv. Rectifier — 2 Trip.

V. Inverter — 2 Trip.
Vi. Load on static Bypass.
vii. Static Bypass failure

viii. ACDB - 1 Incomer Tripped.
iX. ACDB - 2 Incomer Tripped.
X. UPS - 1 Fan Tripped.
Xi. UPS — 2 Fan Tripped.

UPS/24 V DC System BATTERY AND ACCESSORIES

The UPS/24 V DC system batteries shall be heavy duty Ni-Cd type as specified below:

i. Expected service life is greater than 20 y ears when operated on float or trickle
charge.

ii. Low maintenance — minimal topping up frequency and self - discharge.

iii. Capable of rapid recharging.

iv. Transparent containers for ease of inspection and maintenance.

V. Battery racks provided for battery shall be 2 t ier made from heavy teak wood to
bear 150% over load, anti acid paint etc.

Vi. One no. 2 sided Folding Aluminium ladder (height 180 cm) for maintenance &

removal of battery cells and mounting bracket for ladder shall be provided by
bidder with each battery set.

The bat teries shall be heavy duty N ickel-cadmium_Fiber pl ated type and sh all be
sized for an hou r of full load operation during non-availability of AC supply / chargers.
The Ni-Cd batteries shall conform to 1S:10918. For sizing calculation, design margin of
120%, an aging factor of 0.8 and a temperature correction factor (Based on temperature
characteristics curve to be submitted by the Bidder and at a temperature of 4 deg. C).
Capacity f actor sh all be t aken i nto co nsideration, and am bient t emperature sh all be
considered as the electrolytic temperature. The sizing of the battery shall be as approved
by Owner during detailed engineering. However, Bidder shall consider a suitable voltage
drop from battery room to UPS and UPS to load, while sizing the battery. The system
shall also be suitably designed to overcome any over voltage that may arise during low-
load operation of the charger. The bidder shall clearly bring out in his offer how the same
is being implemented.

The battery size shall be calculated taking UPS/24 V DC system capacities as base load.
Bidder shall also consider voltage drop from battery room to UPS/24 V DC systems,
while sizing the battery. For Plant UPS & plant24 V D C sy stem, battery back up time
shall be 2 hours and for BOP packages UPS & BOP 24 V DC system, the back up time
shall be for 1 hour.

For Fire alarm panels, batteries shall be provided with min. 10 hours backup.
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7.07.01 In order to monitor the batteries, online battery health monitoring system shall be
employed. | ti s a bat tery m anagement sy stem base d on m onitoring t he v oltage o f
individual battery cell, which provide the information/details about battery health status to
end use rlowner. C omplete ha rdware | ike de tector units, B attery clips, cables, monitor
(power control unit) and other accessories etc as required to complete the system shall
be provided by bidder. LED indication sh all be pr ovided on det ector units for pow er,
alarm and RUN indication etc. Data from Online Battery Health Monitoring System shall
be co mmunicate/transferred to D DCMIS f or M onitoring and anal ysis using di fferent
protocol like RS485 Modbus/OPC etc.

7.07.02 One complete set of all accessories and devices required for maintenance and testing of
batteries shall be supplied for each set of the batteries of each unit/plant auxiliary system.
Each set include at least the following:

a) Hydrometer 5 Nos
b) Set of hydrometer syringes suitable for

the vent holes in different cells 5 Nos
c) Thermometer for measuring electrolyte temperature 5 Nos
d) Specific gravity correction chart 5 Nos
e) Wall mounting type holder made of teak woodfor

hydrometer & thermometer 5 Nos
f) cell testing voltmeter(3-0-3 V) 5 Nos
g) Alkali mixing jar 5 Nos
h) Rubber aprons 5 Nos
i) Pair of rubber gloves 5 Nos
i) Set of spanners 5 Nos
k) No smoking notice for each battery room 2 Nos
) Goggles (industrial) 5 Nos
m) Instruction card 10 Nos
n) Minimum and maximum temperature indicator

for battery room 1 No.
0) Cell lifting facility 1 Set
p) Vent Caps 2 set
q) Terminal Bolts & Washers 1 Set
r) Plastic Filling Bottles 10 Nos.
s) Alkali resistant funnel & Mugs 10 Nos.

7.07.03 Cell booster charger shall be provided with main plant UPS & 24 V DC batteries set to

charge the new & sick cell for revival of cell. The cell booster shall be built in separate
portable panel. Resistive load discharge bank shall also be provided with main plant UPS
& 24 V DC batteries set to discharge the batteries in case of over charged batteries.

7.08.00 VOLTAGE STATIC STABILISER

7.08.01 One 415 Volt, 3 phase to 240 Volt, single phase transformer along with associated static
voltage stabilizer shall be furnished with each UPS set.

This transformer and stabilizer combination shall convert 415 V olt + 10% plant auxiliary

AC supply to 240V + 1% single phase standby AC Power which will serve as UPS
system back up supply source.
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7.08.02 The transformer and stabilizer shall be sized for 100 percent UPS load and shall
coordinate with the largest branch circuit protection device for feeder short circuit
current without sacrificing voltage regulation. The voltage stabilizer shall employ silicon
solid state circuitry and shall maintain the specified output voltage for 0-100% load with
input voltage variations as indicated above. Class of insulation of wound components
like transformers etc shall be class H with temp rating up to class B.

7.08.03 The stabilizer shall meet the following characteristics as a minimum
- Fast rate of correction - within 5 cycles
- Output distortion - less than 5% under worst conditions
- Efficiency - better than 95%
- Overload Capacity — 300% for 200 mSec.

The make and rating shall be subjected to Owners approval.
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7.10.00 AC & DC Power supply for BOP packages

7.10.01 The UPS system shall be separate for each BoP/offsie package. The UPS shall be
designed as specified at clause no. 7.02.00 to 7.08.00.

7.10.02 Parallel redundant 240 V AC to 24 V DC convertor with 50% sharing & 125 % capacity
shall be pr ovidedf or 24V D C po wer su pply ineach cu bicle se parately as per
requirements for BOP/Offsite package’s PLC control system and microprocessor based
control system.

The UPS power supply shall be e xtended to Parallel redundant 240 V ACto 24V DC
convertor thru redundant UPS feeders.

AC to DC convertor shall be S MPS based and shall have wide range of AC/DC input
voltage (85-264 V AC & 90-350 VDC). It shall have the necessary diagnostic functions
like indications for DC OK, automatic overload monitoring etc. The MTBF for the power
supplies shall not be less than 500,000 hours (in Accordance with (IEC — 1709) with
operating temp. from —25deg. C to 70 deg. C.

QF _RELIANCE IN ENG W'E'Fﬂw
S -~ 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.N0.03/2013-14

Vol. V /Sheet - 290
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7.11.00 CONSTRUCTIONAL FEATURES FOR CABINETS/ENCLOSURES

The C onstruction details for UPS & 24 V D C charger sy stem cabinets/enclosure shall
conform to the requirements indicated in chapter 6.

7.11.01 Grounding

Normal, AC power supply will be grounded at the source. For grounding other than this,
I/P and O/P isolation transformers shall be furnished with the UPS.

7.11.02 All the transformers used any where in UPS & 24 V DC charger circuitry shall be copper
wire winded with class H insulation.

7.12.00 DC DISTRIBUTION BOARD PANEL

7.12.01 Distribution board shall be furnished with components, devices and materials meeting the

requirements specified herein.

7.12.02 Each DC distribution board shall be constructed for 2 wire DC distribution .All bus bars
shall be of solid copper. Each panel shall have four double pole 800 amps MCCB and
properly sized fuses for three incoming feeders (two from chargers and one from battery)
and two double pole 800 amps Moulded case circuit breakers with thermal over current
relays and electromagnetic over current relays for two out going feeders to inverters.
Isolators and circuit breakers shall open and close with snap action. Fuses of appropriate
capacity shall be pr ovided for incoming feeder from battery. All switches, fuses, circuit
breakers and buses shall be rated for D C system fault level, which shall be indicated by
the bidder in his proposal. Circuit identification cards mounted in card holders shall be
provided on t he hinged panel board front. The num ber of feeders (WITH 20% sp are
feeders) and rating of each feeder shall be to suit the individual load keeping in view the
fuse cl earance ca pability of U PS system al ready st ipulated and sh all be as finalised
during engineering. No price implication is admissible for the number ratings of feeders
as decided during engineering and ow ners decision in this shall be f inal. Each feeder
shall have fast acting semi conductor fuse, MCB & LED indication for ON status.

7.13.00 AC DISTRIBUTION BOARDS PANEL

7.13.01 Panel boards for distribution of continuous AC power to esse ntial loads shall be dead -
front type panel boards rated for 600/1100 V, AC service. The hinged panel board front
shall cover the fuses and wiring gutter but not the switch handles. The hi nged front and
switch handles shall be covered by the enclosure door.

7.13.02 Each panel board shall be constructed for 2 wire, single- phase distribution with a so lid
neutral bar. Phase and neutral bars shall be of copper. Rating of the main lugs shall be
equal to the rated continuous full load current of each inverter.

7.13.03 Each panel board shall have one fused disconnect switch & MCCB of adequate rating
for incoming feeder for A C Bus and requisite double pole, suitably rated ampere
fused, di sconnect switch branch ci rcuit de vices (MCB). Fuse d switches shall be
equipped w ith ar ¢ quenchers, visible bl ades, and quick-make  quick-break
operating mechanisms. Maximum size fuse which branch circuit fuse holders will accept
shall be r ated at 60 am peres. As each UPS fed | oad will be pr ovided w ith t wo hot
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redundant 100% rated feeders. Main feeders to ACDB shall be provided with digital type
Ammeter, Voltmeter, Frequency meter, PF meter, Watt meter & VA meter. One from
ACDB-A and other from ACDB-B, boards with feeders shall be constructed in line. The
number of feeders (WITH 20% spare feeders) and rating of each feeder shall be to suit
the individual load keeping in view the fuse clearance capability of UPS system already
stipulated and shall be as finalised during engineering. No price implication is admissible
for the number ratings of feeders as decided during engineering and ow ners decision in
this shall be final. Each feeder shall have fast acting semi conductor fuse, MCB & LED
indication for ON status.
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G. SPECIFICATION

FOR

CONTROL PANELS
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CHAPTER-6

SUPERVISORY CONTROL PANELS, SUPERVISORY CONTROL DESKS,
EQUIPMENT PANELS

6.00.00 PANEL AND DESKS

6.01.00 GENERAL REQUIREMENTS

AllDD CMIS/PLC/any ot her control sy stem’s el ectronic modules, power su pply
components, other control devices (except field mounted sensors/transmitters) and
required for completeness of the sy stem shall be housed in cabinets furnished by the
Bidder. All equipment and dedicated cabinets required for termination, marshalling and
proper i nterface w ithin Bidder's system and al so w ith ot her sy stems sh all a Iso 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 pr ovided)t os ystemc abinets andi nter-cabinet/cabinett o
UCD/UCP/BUP.

The Control cabinets shall house all types of modules / hardware to achieve all functions
of C ontrol S ystem i ncluding si gnal co nditioning m odules, co ntroller m odules, | /O
modules, co mmunication co ntroller modules, a nd al | ot her requisite h ardware for a
complete system.

6.02.00 SUPERVISORY CONTROL PANELS AND DESKS
6.02.01 Control Desks & Other Furnitures

Supervisory control desks for DDCMIS and other systems shall be supplied for mounting
the required operating station as sp ecified el se where in the sp ecification. 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 & unitin
charge & other personnel in central control room area & BOP’s control rooms, simulator
rooms, C onference room, m eeting r oom, docu mentation r oom, st aff room, C AAQMS
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. , pl acement and p rofile o f the m ain pl ant co ntrol room des k sh all be
decided during the detailed Engineering.
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The tentative layout of central control desk, LVS & consoles are shown in the Drg. No.
114-05-0108, 0105 & 0111.

Control D esk for pr ogrammer’s, M aintenance E ngineer’s, E WS, Serves, P C &
diagnostic OWSs: -

Required numbers of control desks for accommodating programmer’s/main-tenance
engineer’s/diagnostic etc shall be su pplied. T hese sh all pr eferably hav e t he sa me
dimension as that of supervisory control desks. Also required nos. of control desk will be
provided f or w ork s tations & printers — located i n r espective co ntrol room for B OP
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 asp ects such as an average I ndian 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 topt eak wood o ffie table w ith | ockable dr awers shall be pr ovided f or C hief
Enginner room and all other executive rooms.

6.02.02 Supervisory Panel Unit Control Panel

In addition to the LV S and OWS, a | imited operation from backup unit control panel is
envisaged for emergency operation and to provide safe shut down of plant. The U nit
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.
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(Exact service & quantities will be worked out & approved during detailed engineering by
owner).

6.02.03 Two (2) nos. vertical Steel Almirahs shall be pr ovided 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 uni t co ntrol r oom for st oring o f per sonal ar ticles of co ntrol r oom per sonnel.
Similarly suitable lockers (min. 8 nos in each control room) shall be pr ovided 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 S teel A Imirahs shall al so be pr ovided f or the following r ooms, w herein f inal
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 TO

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.

6.02.04 Control panels for service system like C.W. Pumps etc. will be located in the respective
control r oom. In addi tion, some | ocal panel s willbe pr ovided n earr espective
system/equipment such as Boiler Feed P ump, Hydrogen se al oil sy stem, E lectrostatic
precipitator etc.

6.03.00 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 panel s. M atching pl ug sockets shall be p rovidedi nt he
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/MCC/integral 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 co nstruction sp ecification of panels. T erminal blocks shall be R ail mounted
Terminal blocks (Screw less cage clamp type) with markers.

6.04.00 CONSTRUCTIONAL F EATURES OF P ANELS, C ONSOLES, CONTROL DE SK,
CUBICLES & ENCLOSURES

All pane Is, cu bicles, co nsoles, S OV panel s and encl osures furnished as pert his
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 su pport for i nstruments mounted t hereon. Allinstrument cu touts, m ounting
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 si ngle m aster key. All panel s shall hav e removable | ifting
eyebolts for safe lifting from top during storage and installation handling.

Cabinet doors shall be hinged and shall have turned back edges and ad ditional 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 r ear doors shall be pr ovided
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 panel s sh all be m ounted on v ibration dam pers, w hich ar e se cured t o ch annels
mounted on the floor. The channels shall be field welded to steel plates setinto 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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above ambient to 10° C under the worst conditions. A Il panels shall have auto on/off
switch f or in ternal lig hting. All t he pow er su pply ci rcuit for control pa nels 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.

6.04.01 Operator Control Desk

6.04.01.1 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.

6.04.01.2 Engineer w ork s tation and al | ot her co nsoles/desk sh all be er gonomically desi gned
industrial grade type with swivel chairs for use at the various Programming stations and
all ot her pl ant | ocations. A ll t he e quipment | ike P rogrammers stations, P C's, v arious
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 en ginering stations shall
be as below:

i. Operator Control desk shall be free standing table top type with doors at the back

and sh all be co nstructed o f3 mmt hick CRCA st eel pl ates. |tsh all hav e
concealed cable & wire way management system. The top surface of control
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desk sh all be 30m m thick with the top 12mm of acrylic solid surface and the
remaining 18mm of laminated medium density fibre board. Control desk shall
consist o f v ertical, hor izontal and base su pports with t heir co verings for w ork
surface, keyboard trays, Mouse pads, Monitor shelf and concealed cable and wire
way m anagement, per forated t rays with co vers in bot h hor izontal & v ertical
directions.

ii. To achieve durable & water resistant finish, a sheet of “plastic PVC membrane"
on the surface of control desks shall be pr ovided. 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, pow er su pply cables etc. shall be aes thetically
routed and concealed from view.

iii. All the control desk shall be eq uipped 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. Oil 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 i nterior
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 f ilms, w hich sh ow sa gs, ch ecks, bl isters teardrops, fat edg es or ot her pai nting
imperfections, sh all not be acce ptable and i f any su ch def ects appear, t hey sh all be
repaired by and at the expenses of the Bidder.

6.06.00 PANEL WIRING

Interconnecting wiring s hall be pr ovided between all el ectrical 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. A Il interior wiring sh all be i nstalled neatly and ca refully, and sh all be
terminated a t su itable terminal bl ocks. S ufficient cl earance sh all be provided f or al |
control and i nstrumentation | eads, and al |i ncoming and ou tgoing | eads 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 S IS, P olymetric/Elastomeric insulated, t inned co ppers tranded co nductor,
switchboard wire, or owner approved equal.

Panel wiring shall have a flame resistant i nsulation with adeq uately 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 pr ovided 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 t ested un der IEC 754 -1 maximum acid gas generation sh all be 2% by
weight

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

All t erminations for i ntra panel wiring i nter pan el ca bling and connecting the B idders
panels, PB stations, control stations etc. shall be with cage clamp Screwed less
connections. S oldered 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 pr ewired el ectronic system ca binets sh allm eet al It he r equirements as
described elsewhere in the specification. For all multicore cables, the outer sheath shall
satisfy the properties identified above. H owever, for panel wiring, the wiring insulation
shall al so satisfy t he p roperties identified abov e. The internal wiring s hall be done i n
coloured wiring.

6.06.01 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 : 2.5sq.mm
d. Size of Power supply cables shall be as below:-

i. 1to 16 Amp. -2.5sg. mm

i. 17 to 20 Amp. — 4 sq. mm

iii. 21t0 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

6.07.00 INSTRUMENTS MOUNTING
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6.07.01 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.

6.08.00 PANEL ILLUMINATION

Panels shall be provided with LED based illuminating lamps with door switch and six (6)
point 6/ 16A, 240V A C uni versal t ype po wer so ckets with sw itch f or m aintenance
purposes. These switches shall be with quick make and break mechanism. 100 % spare
LED I amps shall be p rovided with each panel, t hese are i n additional t o mandatory
spares.

6.09.00 FUSE BLOCKS

Where fuse blocks rated 30 amp. 250 Volts are required by the specifications or the
manufacturer’s design, they sh all be m odular t ype with bak elite frame and r einforced
retaining clips. B locks shall be cl ass H.2 pole, screw terminal fuse blocks. B locks for
other current and voltage ratings shall be similar in construction.

6.10.00 FUSES & MCB

All fuses shall be fast acting semiconductor types for AC supply and compatible to the
UPS f uses. For allD C P owered dev ices, si milarly t he f uses shall be f ast ac ting
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 use d only. Make of DC MCB shall be S iemens, Phoenix contacts, Murr,
Weidmuller, or Lutze.

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

6.11.00 MOULDED CASE CIRCUIT BREAKERS

Moulded ca se circuit br eakers used i n e quipment co vered under t hese sp ecifications
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.

6.12.00 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 co nnection of ground leaks (6 mm x 50 mm GI Fl ats) 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 sp ecifically i ndicate the deviations if any from the above
requirements as a part of his proposal.

6.13.00 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.

6.13.01 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 appr oximately si zed f or | arger w ire si ze of hi gher v oltage i nsulated
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.

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

6.13.03 Fuses shall not be mounted on terminal blocks. N either step type terminal bl ocks nor
angle mounting of terminal blocks will be acceptable.

6.13.04 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.

6.14.00 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 w hite 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 m arkers/labels shall be m ade o f hal ogen & si licon f ree pol yamide m aterial w ith
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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DCS INTERFACE FOR BIDIRECTIONAL DRIVE(WITH INTEGRAL STARTER)
ACTUATOR
CABLE SIZE (WITH INTEGRAL STARTER)
8PX0.5 sq.mm — | "ON”
o o ] Poer, supply "ON
COMMON A
%
:] - ACTUATOR DISTURBED* z : C DISTURBED("NC”)
BINARY | OPEN FEEDBACK Q O (A
INPUT | CLOSE FEEDBACK X oLSNo?
-t ‘}(‘)—< ) CLS("NO”
COMMON A ("NO)
O
- CLOSE COMMAND ¢_|Z|_‘
COMMON CLOSE IPR
] >{BINARY & IPR
OUTPUT OPEN IPR
- OPEN COMMAND
(24vDC)™
ows DCS @ @ @ OPEN/CLOSE/STOP
BUS PUSH BUTTON
<l:|> Off LOCAL/REMOTE/OFF
Local «ff)- Remote | SELECTOR SWITCH
[L— N\ e BESE T T T ——F————— =
| 2PX0.5 sq.mm— |
- (G=Type) - A
<]:|: POSITION FEEDBACK(4—20 mA) * |
BUS | |anaLog| |
SPARE
/0 :l:t | | 'NPUT POSITION TXR | |
I | SPARE | (FOR INCHING
DUTY DRIVES ONLY)
| AN | i |
**UCP | |
L - - - 1
NOTE:
* DISTURBED= Loss of Power supply (1 Phase/3 Phase)/
Loss of control supply/ Motor thermostat trip/
Thermal over load/Torque open/close cutoff
Local/Off/Remote Sel. switch in local or off mode/ DRG.NO.|PE—DM—-412-145—-1002
A Stop PB optd. PROJECT: 2X660 MW ENNORE SEZ STPP
DATE 01.05.2015
*x AS APPLICABLE. TITLE DDCMIS INTERFACE FOR REV.NO. 02
BIDIRECTIONAL DRIVE SHT 7 OF 11
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NOTE:

Oows

BUS

BUS

DCS

DCS

INTERFACE FOR UNIDIRECTIONAL LT

DRIVE

T 1.5 SQMM CONTROL CABLE

=

TYPE)

] @- (E(F)’(?KABLE
A

O~ | START PB

e}

MCC
_ START COMMAND + 1
BINARY | STOP COMMAND +
OUTPUT[ ™ (/1
_ ON FEEDBACK O\"NCO"
_ OFF FEEDBACK
COMMON "NC”
BINARY | Mcc DISTBD (THERMAL O/L OPTD/CONT SUPP o)
INPUT 7" FAIL/MCC SWITCHED OFF) No”
COMMON
~__EPB OPTD 3
COMMON NO
CABLE_SIZE
—8PX0.5 sqg mm
ﬁ _(G-Type)
_ CURRENT FEEDBACK(FOR DRIVES >15KW
ANALOG |~ & CRITICAL DRIVES <15KW)(4—20mA) CURRENT
INPUT | TRANSDUCER
| | cABLE sizE
2PX0.5 sq mm
(G—Type)
BINARY H—"
INPUT M Y
* CURRENT FEEDBACK

i

*WHEREVER APPLICABLE

2PX0.5 sq mm

/__ 2PX0.5 sqg mm

(G-Type)

(G-Type)
PROJECT: 2X660 MW ENNORE SEZ STPP |2R&NO[PE-DM-412-145-1002
DATE 01.05.2015
TITLE DDCMIS INTERFACE FOR REV.NO. 02
UNIDIRECTIONAL LT DRIVE SHT 8 OF 11
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OWS

NOTES:

BUS

DCS

DCS

INTERFACE FOR SOLENOID DRIVE
A\ (220V DC/ 24V DC / 240V AC UPS)

* TWO INDEPENDENT OUTPUTS FROM CONTROL SYSTEM
SHALL BE PROVIDED TO PUSH—-PULL TYPE VALVES,

WITH DUAL COIL SOLENOIDS.
*k MCB SHALL BE PROVIDED FOR EACH SOLENOID

>

# FOR ON/OFF TYPE, SOLENOID ACTUATED VALVE. RELAY CONTACTS
SHALL BE WIRED AS FEEDBACK WHEREVER LIMIT SWITCH FEEDBACKS
ARE NOT AVAILABLE. | CONTACT FOR SINGLE COIL & 2 CONTACT
FOR DUAL COIL (OPEN LIMIT SWITCH & CLOSED LIMIT SWITCH.

*xx BHEL WILL TAKE CARE OF DE—ENERGISE TO TRIP PHILOSOPHY
FOR FAIL SAFE CONTROL SYSTEM (WHEREVER REQUIRED)

Muimain(EbN scope) IPR PANEL AT CER
—1(G—Type)
- INTERPOSING
——{>{BINARY RELAY
OUTPUT
(24700) hdd L~ ENERGISE
POWER SUPPLY MCB
(220v DC/ 24V pC/
240V AC UPs A /N 1CABLE SIZE
Tt CARIE S7E o] PR PANEL AT CER ~~~ ~ 7 3¢ X 2.5 sa mm
| —ﬁﬁmqir&EN SCOPE) |
| LG—Type) I
I INTERPOSING | 000
T BINARY RELAY |
OUTPUT 3 SOLENOID COIL
2v00) 1| 1 < !0 b |
(o)l | LI, - ENERGISE |
O~ O l
POWER SUPPLY MCB |
(220v DC/ 24V DC/ |
o e UPSA N 1CABLE SIZE |
3C X 2.5 sq mm |
|
|
|
|
Lo s SOLENOD COIL_ _ _ _ ___ ______ J
LIMIT SWITCH #
OPEN FEEDBACK F—0O \C
¢ OPEN LS
1 BINARY
INPUT CLOSE FEEDBACK ¢ O
¢ CLOSE LS
CABLE SIZE
—4P X 0.5 sq mm
(G—Type)
DRG.NO.|PE—DM—412-145-1002
PROJECT: 2X660 MW ENNORE SEZ STPP
DATE 01.05.2015
TITLE DDCMIS INTERFACE FOR REV.NO. 02
SOLENOID DRIVE SHT 9 OF 11
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NOTE:

1

OWS

BUS

BUS

DCS INTERFACE FOR HT/LT UNIDIRECTIONAL DRIVES(BREAKER OPERATED)

DCS

:|> BINARY |

OUTPUT

SWGR
START COMMAND [] +
STOP_COMMAND +

COMMON

(24vDC)

A

ON FEEDBACK

OFF FEEDBACK

<]: BINARY

INPUT

 COMMON 00—

< SWOR DISTBD (CONT SUPP_FAIL/TRIP_COIL o
UNHEALTHY,/MASTER TRIP RELAY OPERATED)

o SWGR AVAILABLE (BKR IN SERVICE POSITION&TRIP CKT HEALTH] o

~*—XMASTER TRIP RELAY RESET &SPRING CHARGED)

_ MASTER TRIP RELAY(86 RELAY) OPERATED o

T 1.5 SQMM CONTROL CABLE

<]: BINARY
INPUT

COMMON

EMERGENCY STOP PB OPERATED

A

<l: ANALOG
INPUT | o

BINARY
< weur

| e
A

e}

O_

| CABLE sIZE
—12PX0.5 sq mm
(G-Type)
~_ CURRENT FEEDBACK(4—20mA) _
I CURRENT
TRANSDUCER
| CABLE SIZE
—2PX0.5 sq mm
(G—Type)
/M /N
/M T\
* CURRENT FEEDBACK

i

* WHEREVER APPLICABLE

# VIBRATION, WINDING & BEARING SIGNALS SHALL BE INTERFACED
WITH DDCMIS AND INCLUDED IN EDN’S DOCUMENT.

2PX0.5 sq mm

/__ 2PX0.5 sqg mm

(G-Type)

EPB
(LOCKABLE

TYPE)

START PB

(G-Type)
DRG.NO.[PE—DM—412—-145-1002
PROJECT: 2X660 MW ENNORE SEZ STPP
DATE 01.05.2015
TITLE DDCMIS INTERFACE FOR REV.NO. 02
UNIDIRECTIONAL HT DRIVE SHT 10 OF 11 Page 617 of 680
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DCS INTERFACE FOR ANALOG DRIVE (WITH SMART POSITIONER)

__ENERGISE_ _ _____
CABLE SIZE r 1o
_ Multipair |
(G—Type) ' zl\f/n
- | VAN
IPR PANEL I N3 i
; ! WS Rl T
:| | BINARY ZI] —CABLE SIZE I
OUTPUT 3Cx2.5sq mm |
(24vDC) - — | AR LOCK
*% P |
FO~ O |
POWER suppLy { MCB {nggRgl\-/ ! ¥
ows O] 24 WAYS) I !—-—-— —-—-—! AR SET
FEEDBACK + : | |
<l:|> DCS :] et 1 ™) | | SMART |
I POSITIONER
| | |
[\ | ; ; 1
cOMMAND Tt l |—'1—'—'—r—'J
ANALOG (@-20 ™) | | I
:|> oUTPUT mA) — ! Y4—20mA 44—20mA
BUS Z | | I £
1/0 <l:|> _ s ) | T
/ 30 £ 4-20mA___ | _ __F POSITION | | END FITTING
A : i 4-20mA___ |____ FEEDBACK _ controlL ! (BRASS)
4 = SIGNAL To suit Isolating valve
Y B
CABLE SIZE VENDOR
— 4PX0.5 sq mm
*JCP (F-TYPE)
INST. AR
NOTES:
*+ APPLICABLE TO VALVES WHERE PROTECTION OPEN/CLOSE ACTION FOR
CONTROL DEMAND OVERRIDING IS REQUIRED. DRG.NO.|PE—DM—412—145-1002
ud PROJECT: 2X660 MW ENNORE SEZ STPP
DATE 01.05.2015
””[l TITLE TYPICAL HOOK—UP DIAGRAM REV.NO. 02
’ ANALOG DRIVE (WITH SMART POSITIONER) SHT 11 OF 11
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J.APPLICABLE

CODES

&

STAND ARDS
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1.08.00 CODES AND STANDARDS

1.08.01 All  equipments, sy stem and se rvice covered under this sp ecification sh all
comply with the requirements of the latest statutes regulations and safety codes as
applicable i n t he | ocality w here t he e quipments/systems will be i nstalled. 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 st andard andt his sp ecification,the m ore 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 st eam, hot reheat, cold reheat, feed water system
falling u nder  the pu rview of | ndian B oiler R egulation (IBR) Act. It shallbe t he
responsibility of the Bidder to obtain the necessary approval of the concerned
Inspecting A uthority/Chief I nspector of Boilers  for the design and de sign 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.

1.08.02 Reference Codes and Standards

The design, manufacture, inspection, testing, site calibration a nd installation of all
equipment and sy stems covered under this s pecification sh all conform to the latest
editions of codes and st andards mentioned below and al | other applicable A NSI,

QF _RELIANCE IN ENG W'E'Fﬂw
S -~ 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.N0.03/2013-14

Vol. V /Sheet - 14
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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. Performance Test Code for temperature measurement ASME PTC 19.3 (1974 —
R 1998)

2. Temperature measurement - Thermocouples ANSI-MC 96.1 — 1982, IEC 584

3. Temperature measurement by electrical resistance thermometers - 1S-2806.

4. Thermometer-element-platinum resistance-1S-2848, IEC 751/DIN 43760

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

6. Thermowell Design Code — ASME PTC 19.3 TW - 2010

1.08.02.02 Pressure Measurement

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

1.08.02.03 Electronic measuring Instruments & Control hardware

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

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

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

4, Dynamic response testing of process control instrumentation - ANSI MC 4.1

(1975): ISA-S26 (1968).

5. Surge withstand ca pability (SWC) tests - ANSI C 37.90A (1974) |IEEE Std. 472
(1974). IEC — 255.4.

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

7. General requirements and tests for printed wiring boards - IS 7405 (Part-I) - 1973

8. Edge socket connectors - IEC 130-11.

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

10. Dimensions of attachment plugs & receptacles ANSI C73-1973.

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

1.08.02.04 Instrument Switches and Contacts

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

1.08.02.05 DDCMIS & other Control System

1. Application of Safety Instrumented System — ANSI/ISA 84.01 1996
2. 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

THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001

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 P lant | nstrument P iping
Installation

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

ANSI/ISA-77.43.01-1994 (R2002) - Fossil Fuel Power P lant U nit/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 r equirements for se mi-conductor pow er r ectifiers - 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
Recommended pr actice 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

Control Valve sizing - Incompressible fluids - ISA S39.2 - 1972.
Control valve sizing - Compressible fluids - ISA S39.3 - 1973, ISA S39.4 -
1974.

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

ISA Hand book of control valves - ISBN B1047-087664-234-2.
Valves - flanged, threaded and welding end : ANSI B 16.34(2009)
Casting : ASTM A 216 / A 351 (2008)

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

Defect removal: ANSI B 16.34 2009.

Cleaning : ASTM A 380 2006.

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

Control Valve seat leakage : ANSI/FCI 70.2

PONSW N

~— — —

I3

1.08.02.09 Enclosures

1.08.02.10

1.08.02.11

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.

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.

pON=

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

2. Submerged helical coil heat exchangers for sample coolers ASTM D 11-98.

3. Water and Steam in power cycle - ASME PTC 19.11(2008).

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

1.08.02.12 Annunciators

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

1.08.02.13 Interlocks, Protections

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

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

3. General requirements & tests for switching devices for co ntrol and aux iliary

circuits including contactor relays - 1S-6875 (Part-1) 1973.
4. Turbine water damage prevention - ASME - TDP-1980.
5. Boiler safety interlocks - NFPA Section 85B, 85D, 85E, 85F,85G.

1.08.02.14 Process Connection and Piping:

1. Codes for pressure piping power piping ANSI B31.1

2. Seamless carbon steel pipe ASTM A-106.
Forged and R olled A lloy st eel pi pe flanges, forged fittings, valves and parts -
ASTM A-182.

4 Material for socket welded fittings - ASTM A-105.

5. Seamless ferrite alloy steel pipe - ASTM A-335.

6. Pipe fittings of wrought carbon steel and alloy steel - ASTM A-234.

7. Composition bronze or metal castings - ASTM B-62.

8 Seamless copper tube, bright annealed ASTM B-168.

9. Seamless copper tube - ASTM B-75.

10. Dimensions of fittings - ANSI B-16.11

11. Valves flanged and butt welding ends - ANSI B16.34.

12. Nomenclature for Instrument tube fittings ISA-RP-42.1 - 1982.

1.08.02.15 Instrument Tubing
1. Seamless carbon steel pipe - ASTM - A106.
2. Material for socket weld fittings - ASTM - A105.
3. Dimensions of fittings - ANSI B16.11
4, Code for pressure piping, welding, hydrostatic testing - ANSI B31.1.

1.08.02.16 Cables

1. Thermocouple extension wires/cables - ANSI C 96.1 - 1982.
2. Colour coding of single or multi-pair cables — VDE 0815
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3. Guide for design and installation of cable systems in power g enerating stations

(insulation, jacket materials) - IEEE Std. 422 - 1977.

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

Standard specification for tinned soft or annealed co pper w ire 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)

0. Instrumentation ca bles andi nternal w iring | S-1554 ( Part-I, 1976 ) and | S-

5831(1984).

11. Standard f or Control, Thermocouple E xtension and
Instrumentation ca ble - NEMA W C57-2004
ICEA S-73-532, Rev. 2, 2004)]

12. PVC insulated (heavy duty) Electric cables for working voltages upto and
including 1100V - IS:1554 (Part-I)

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

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

ok

SO0 NO®

15. Mild steel wires, strips and tapes top armoring cables - 1S:3975
16. Water Immersion Test - VDE 0815
17 Drums for electric cables - IS : 1048

1.08.02.17 Cable Trays, Conduits

1. 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.

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

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

1.08.02.18 Flow measurement

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

1.08.02.19 Surge Protection System

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

472 — 1974
2. IEC 61643-1:1998-02 and E DIN VDE 0675 part 6:1996-03/A2: 1996-10
3. 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. ISO 9001 (2000)

2. ISO/IEC15504 Level3 or higher (SPICE 2.0 Software Process Improvement and
Capability Determination)
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3. SEICMM Level3 or higher (American S oftware E ngineering 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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.SPECIFICATION
FOR
QUALITY ASSURANCE
&

TESTING
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CHAPTER-14

QUALITY ASSURANCE AND TESTING AND GUARANTEES
14.01.00 GENERAL REQUIREMENT

14.01.01 All equipment furnished under this specification shall be subject to test by authorized
quality assu rance per sonnel of the B idder, representatives of the O wner during
manufacture, erection and on co mpletion. B idder” 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.

14.01.02 The Bidder shall furnish details of shop and site tests proposed to be conducted by
him at v arious stages to m eet the sp ecification r equirements for ea cht ype of
instrument/system along with his proposal. B idder shall also furnish details of his
proposed shop and site quality assurance organization for this contract

14.01.03 Bidder shall prepare a detailed shop and site ‘Quality Assurance Programme’ to meet
the requirements of these specifications for Owner’s approval. T his document shall
also contain the formats for reports and maintenance of test records specification of
test equipment to be used for site tests.

14.01.04 All equipment and sy stems furnished under this sp ecification shall be s ubjected 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 co des & standards and det ailed en gineering dr awings and docu ments
approved by the Owner.

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

14.01.06 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.

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

14.02.00 SHOP TESTS

14.02.01 General Requirement

14.02.01.00 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.

Page 628 of 680


6044611
Text Box
 THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001


THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001

14.02.01.01 Individual co mponents, instruments and dev ices furnishedin acco rdance with
specification sheets, and I&C device list enclosed with these specifications shall be
shop t ested by m anufacturer prior t o shipment. T he m anufacturer sh all co nduct
these tests for certifying compliance with published specifications for the equipment
and provide test results to the Ownerin writing. T hese tests and test certificates
shall be inacco rdancew itht heag reed' QA’pr ogramme form ajor
systems/equipments. However, manufacturer’s standard methods shall be followed if
details of tests fora ny eq uipmentar e no tco vered under t his agreed ‘ QA
Programme’.

14.02.01.02 Whenever tested quality m aterial i s specified and w herever called upon by Indian
Boilers Regulations or by the design code, the test pieces are to be p repared and
tested to Owner's satisfaction.

14.02.01.03 In the event of Owner being furnished with certified particulars of tests, which have
been carried ou t by t he su ppliers of material, t he O wner may, at his discretion,
dispense with these tests.

14.02.02 Material Tests

14.02.02.01 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.

14.02.02.02 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.

14.02.03 Test at Manufacturer’s Works

14.02.03.01 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 O wner under t hese sp ecifications to ensure t hat t he 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.

14.02.03.02 Control sy stems, monitoring sy stems ,control panel s instrument encl osures ,and
power su pply sy stems shall be sh op t ested a ccording t o unique  requirements
specified in the applicable section of these specifications for each item and quality
assurance program approved by the owner.

14.02.03.03 All shop tests shall be performed prior to shipment and the Owner shall be given the
opportunity t o witness these tests. The B idder sh all not ify t he O wner r egarding
readiness for shop test at least 10 day s 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.

14.02.04 Factory Tests
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14.02.04.01 Automatic Control and Monitoring system (DDCMIS, PLC & any other
microprocessor based control system) including alarm annunciation system furnished
as pert his specification sh all be su bject to shopandsi tet ests as pert he
requirements of this specification, applicable c odes and O wner appr oved Q uantity
Assurance Program so as to demonstrate to the Owner that the equipment furnished
by the Bidder meets the intent and requirement of this specification. T hese tests
shall include but shall not be limited to the tests indicated in the subsequent clauses.

14.02.04.02 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 s hall strictly comply with SWC tests ANSI C 37.90A, 1974 for IEEE-472 (1974). C omplete
details of the features incorporated in electronic system to meet this requirement, the relevant test
carmied out, and the test certificates shall be submitted along with the proposal.

14.02.04.03 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%. T he equipment shall be interconnected with all
devices, which will cause it to repeatedly perform all operations; itis 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 hou rs elevated temp test shall be followed by 120 hour s of burnintestas
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.

14.02.04.04 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 co mponents, su rge w ithstand ca pability test, co nformity of i nterconnection
cables, testing and ch ecking of other conditions deemed to be nece ssary with the
system/equipment items.

14.02.04.05 All instruments and control equipment supplied against this contract shall be factory
calibrated atleast at five (5) points through out t he range and checked for t heir
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functional/performance requirements. The instruments shall also be calibrated at site
prior to commissioning.

14.02.04.06 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

14.02.04.07 Type, routine and acce ptance testing of all equipments, supplied under this contract,
shall bei nacco rdance w ith r elevant N EEA/IS/IEC/ANSI/BS/ISA st andards, i n
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

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

14.02.04.09 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 co mplete system with the
sole ex ception of transmitters. T he tests shall include a m eans 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.

14.02.04.10 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.

ii) 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 e quipment s hall 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.

14.02.04.11 Simulation data including factory  adjustment of control system
constants, and simulation equations shall be t abulated and shall be made available
by the Bidder for owner’s use during field check out and the start up of the control
system.

14.02.04.12 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 f urnished. C opies of t est dat a acc umulated dur ing t he t ests 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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14.02.04.16 Factory Acceptance Tests for DDCMIS, DCS, Simulator & PLC

G | 1 | FACTORY ACCEPTENCE TEST (FAT): REF NOTE-1 v
EIF\: 2 | FACTORY ACCEPTENCE TEST (FAT) PROCEDURE: REF.NOTE -2 v
AL 2
5
TE | 6 | TEST SHALL BE PERFORMED WITH THE COMPLETELY ASSEMBLED SYSTEM AND ALSO WITH COMPRETE | v
ST [ 7 | 1&C SOFTWARE AND PERFORMING ALL FUNCTIONS EXPECTED OUT WHILE IN ACTUAL SERVICE ANLL
RE [ 8 | WITH STSTEM CONFIGURATION AS FINALISED.
Q [ 9 | PROCESS INPUT/OUTPUT CONDITIONS AND OTHER LOAD ON THE SYSTEM TO BE STIMULATED, v
Ul 710 | EITHER BY HARDWARE/SOFTWARE. C
R 741 | ALL SYSTEM SOFTWARE and APPLICATION SOFTWARE TO BE LOADED AND OPERATIONAL ON-THE v
M ™12 | SYSTEM PRIOR TO FAT
EN ™43 FAT TO BE CONDUCTED AT ELEVATED TEMP. OF 45 DEG C FOR MINIMUM 48 HOURES 7 v
TS ™14 | FAT UNDER FOUR CYLES OF VOLTAGE FLUCATIONS VIZ NOMINAL AT 110 % OF RATED VOLTAGE v
15 | PERFORMANCE TEST: v
16 | -
17 | -
TE | 18 | TOTAL SYSTEM CONFIGARATION DRAWINGS
ST [ 19 | FAT PROCEDURE CONSITING OF:
D [20 (i) TEST EQUIPMENT
o [21 (i) TEST ENVIRONMENT
C [22 | (i) TEST CONFIGURATION C v
U 723 | (iv) TEST PROCEDURE 7~
M T2 (v) TEST SCHEDULE
EN 725 | (vi) TEST VENUE
TDS 26 | (vi) TEST REPORTS- SPECIMEN COPIES
RA |27 | FUNCTION DESIGN SPECIFICATION FOR EACH EQIPMENT / SYSTEM
wi |28 -
N |29 -
G
S
PR | 30 | GENERAL APPEARENCE CHECK and BILL OF MATERIALS CHECK v
EL | 31 | CONSTRUCTION CHECK AS PER OVER ALL GENERAL ARRANGEMENT DRAWINGS v
IMI [ 32 | DIMENSIONAL CHECK v
NA [733 | LABELLING, TERMINAL ARRANGEMENT AND EQUIPMENT IDENTIFICATION CHECK v
RY [734 | POWER SUPPLY VOLTAGE LEVEL CHECK and POWER 'LEDs -ON CHECK v
C [35 | COOLING FAN OPERATION CHECK v
EE 36 | GROUNDING NETWORK CHECK v
S
TE | 1| POWER SUPPLY UNDER VOLTAGE AND OVER VOLTAGE CHECK (£ 10%) v
M [2 | PROCESSOR and MAIN DATA BUS NETWORK REDUNDANCY CHECK, IF APPLICABLE v
3 | COMMUNICATION COUPLER IF APPLICABLE REDUNDANCY CHECK v
4 | COMMUNICATION MODULE OF THE CONTROLLER TO NETWORK REDUNDANCY CHECK, IF APPLICABLE v
5 | POWER SUPPLY REDUNDANCY CHECK v
6 | HARDWARE ON-LINE MAINTAINABILITY CHECK, v
7 -
8 -
C |9 | CLOSED LOOP CONTROL SIMULATION CHECK v
O [10 | OPEN LOOP CONTROL SIMULATION CHECK v
NT [11 | CONTROL LOOP RESPONSE CHECK v
R [12 | BUMPLESS AUTO MANUAL TRANSFER CHECK v
OL [13 | OPERATING STATION — GRAPHIC OVERVIEW CHECK v
LE 744 | OPERATING STATION- TREND CHECK v
R ™45 | OPERATING STATION- REAL TIME TREND CHECK v
EN ™46 | OPERATING STATION- MIMICS CHECK v
I\Cl;IIE 17 | OPERATING STATION- CHECK FOR OPERATING CONTROL DIRECTLY FROM MIMICS v
ER |18 | OPERATING STATION- FUNCTION KEYS CHECK v
'\ |19 | OPERATING STATION- TOUCH SCREEN FUNCTION CHECK v
G |20 | OPERATING STATION- ANALOG CONTROL DISPLAY CHECK v
21 | OPERATING STATION- SEQUENCE CONTROL DISPLAY CHECK v
22 | OPERATING STATION- OPERATOR GUIDENCE MESSAGE CHECK v
23 | OPERATING STATION- ALARM MANAGEMENT FUNCTION CHECK v
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24 | OPERATING STATION LOGGING FUNCTION CHECK %
25 | OPERATING STATION / RESPONSE / UPDATING CHECK %
26 | KEYBOARD LOCK FUNCTION CHECK %
27 | OPERATING STATION INTERCHANGEBILITY and ASSIGNABILITY CHECK %
28 | PRINTER ASSIGNABILITY and BACK-UP FUNCTION CHECK %
29 | FLOPPY DISK/ STD / OPTICAL DISK UNIT STORAGE and RETRIEVAL CHECK %
30 | OPERATING STATION ASSIGNABILITY CHECK FOR HARD COPIER FUNCTION v
31 | PLANT PERFORMANCE CALCULATION CHECK %
32 | COMMUNICATION INTERFACE TO OTHER’S SYSTEM SIMULATION CHECK v
33 | -
34 | DATA BUS DISTANCE BUILDING CHECK (REFER NOTE- 3) %
35 | GRAPHIC DISPLAY BUILDING FUNCTION CHECK %
M | 36 | CLOSED LOOP CONTROL SYSTEM MODIFICATION CHECK %
Al [ 37 | OPEN LOOP CONTROL SYSTEM MODIFICATION CHECK v
NT | 38 | ALARM DISPLAY PRIORITISATION CHECK %
EN [ 39 | SYSTEM SECURITY CHECK v
AN 1740 | SYSTEM ALARM CHECK %
CE |41 | SYSTEM DIAGNOSTIC FUNCTION CHECK %
42 | POINT DETAIL CONFIGURATION CHECK %
43 | CONTROL LOOP TUNING CHECK %
44 | SYSTEM SELF DOCUMENTATION CHECK %

1. THE INTENT OF THE FAT IS TO DEMONSTRATE AND ENSURE THAT THE 1&C SYSTEM MEETS ALL THE

NO
TE FUNCTIONAL REQUIREMENTS AS INTENDED IN THE SPECIFICATION / CONTRACT. A COMPLETED
S

INTEGRATED TEST OF THE SYSTEM SHALL BE CARRIED OUT AT VENDOR'S WORKS IN THE PRESENCE

OF OWNER, ON COMPLETION OF INTEGRATION/MANUFACTURING OF THE SYSTEM. THE

SHIPMENT OF I&C EQUIPMENT TO SITE WILL BE EFFECTED ONLY AFTER THE FAT HAS BEEN ACCEPTED

BY THE OWNER.

2. FAT PROCEDURE SHALL BE PREPARED BY VENDOR AND TO BE SUBMITTED FOR OWNER'S/

APPROVAL WELL IN ADVANCE PRIOR TO THE COMMENCEMENT OF FAT

3. FAT SHALL BE CONDUCTED WITH THE DISTANCE BETWEEN THE PROCESSOR AND OTHER SUPPORTING

PERIPHERIALS AS PER THE FINAL LAYOUT IN THE CONTROL ROOM.

4. ALL THE RELEVANT APPROVED DOCUMENTS REQUIRED FOR FAT SHALL BE SUBMITTED BY THE BIDDER IN

ADVANCE PRIOR TO COMMENCEMENT OF FAT.

14.02.04.17 Tests to be performed during FAT of PLC system

Following minimum tests shall be performed during FAT at manufacturer’s place of

PLC system:
1) Hardware Inspection of PLC Sub System
i) Heat run test
ii) Hardware check / physical software package check
iii) I/0O loading specification
iv) PLC start-up and power fail restart
v) PLC processor back-up function
vi) Communication redundancy
2) Application Inspection for Logic Functions
i) Ladder logic functional check and graphic screen check

3) Application Inspection for PLC Panels

i) General arrangement

ii) Appearance and construction

iii) Panel wiring

iv) Panel functional check

V) Power supply redundancy check
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4) PLC System Checks

i) PLC Scan time functional test

ii) PLC/IO panel/Engineering station functions
iii) Diagnostic and process alarm test

iv) Controller redundancy test

V. I/O cards redundancy test.

vi) Controller loading test

In addition to above test, Bidder shall also perform other tests as per approved QAP
& FAT procedure. Also bidder shall submit “Type Test” report as per IEC — 61131.2
along with FAT report for PLC.

FACTORY ACCEPTANCE TEST FOR SIMULATOR

Factory Acceptance Test (FAT) shall include all required tests to fully demonstrate to
Owner’s satisfaction that each equipment/sub-system/system software modules etc.
furnished as per this specification, as well as Simulator as a whole, fully meets the
functional, par ametric and ot her r equirements of this specification an d O wner’s
approved drawings/documents under all operating regimes.

Bidderto not e t hat FA T p rocedure given bel ow i n su bsequent cl auses are only
indicative in order to help the Bidder in understanding the requirements and help him
in submitting a detailed procedure 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 inviting Owner 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 following categories:

i. Pre power on checks
i 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 o f adher ence to par ameters for v arious plant co nfigurations at
different initial conditions.

c) Functional test for C&l Model
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Verification of proper realization of Control and Log ic 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 k eyboards
and availability of all operator functions.

Verification of event generation and handl ing c apabilities of HMIPIS
processors by simulating various types of events / data and observing
associated event sequence display and alarm signaling boxes.

Calculations:

All ca Iculations shall b e tested t o de monstrate t hat these arein
accordance with the specification and 1/0 schedule. The Bidder shall
prepare all tests cases for calculations (3 for each calculation at low,
mid and upper ranges of inputs) and su bmit 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 heal thiness of pr ocessor, mainm emory. T estingo f
initialization and loading of configuration data, etc.

Verification o f al | pr ogrammers’ st ations functions for H MIPIS 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 o f al | features of i nstructor functions like malfunction, i nitial
conditions, sn ap sh ots, t rainee ex ercises etc. i nline with sp ecification &
approved documentation.

Programming and Documentation functions
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i. Verification of all programming function like, modification of application
software, da tabase, a dministrator's functionet c.i nl inew ith
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 B idder shall su bmit a de tailed FA T p rocedure for ow ner’s approval dur ing
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 S ystem sp ecification 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 assu rance as governed by BS 5750 or e quivalent 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 sp ecification of el ectronic
equipment) or equivalent
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4. Floppy / Tape Drive Unit/  Bulk Memory Unit/ DVD, CDd riveUn it /
DAT Drive

i. Noise test

ii. Surge withstanding capacity as per IEEE or equivalent

ii. Quality assurance as governed by BS 5750 or equivalent

iv. Design, construction, components, finishes and testing of electronic
equipment as per EES-1980 ( General sp ecification of el ectronic
equipment) or equivalent

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

5. 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.

6. 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.
7. ERP System

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

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

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

Note-1: Test to be witnessed by Owner.
9. 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. Theintentofthe FAT is to dem onstrate and e nsure that the | &C sy stem

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 inthe presence of Owneror Owner's representative, on
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completion of integration / manufacturing of the system. The shipment of |I&C
equipment to site will be effected only after the FAT has been acce pted 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 B idder sh all ca rry out t he calibration o f i nstruments as indicated bel ow b y
submitting the test procedure and quality assurance plan for the Owner’s approval.
Bidder sh all al so pr epare det ailed ch ecklist/calibration sh eets fore ach o f 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 ch ecked 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 Q2 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 ch aracteristic / C ontinuity test/ M easurement on ca pacitance, i nductance
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 IIl 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 |.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 witnessed 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 B IDDER sh all furnish the Type testreports of all type tests as perrelevant
standards and codes. As well as other specifics test indicated in the specification. A
list of suchtestar egivenforvarious equipmentint abletitled, TY PET EST
REQUIREMENT FOR C&I 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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to conduct certain type test specifically for this contract (and witnessed by
employer or his authorized representative). Even if the same have been
conducted earlier as clearly indicated subsequently such tests.

B. For t he rest, su bmission o ftypetest, results, and ce rtificates shall be
acceptable provided following points

i. The same have been carried out by the bidder/ subvendor on exactly
the same model/rating of equipment. (For control valves this shall be
same size, type & design).

ii. There has been noch ange in the co mponents from the offered
equipments and tested equipments.

iii. The test has been carried out as per the latest standards along with
amendemends as on the date of bid opening.

C. In case the approved equipment is different from the one on which the type
test had been conducted earlier or any of the above grounds, then the tests
havet o ber epeated andt he co st o fsu chtests shall be bor ne by the
bidder/sub-vendor within the quoted price and no extra cost will be payable by
the owner on this account.

17.02.05.1 As mentioned against certain items, the test certificates for some of the items shall
be reviewed and approved by the main bidder or his authorized representative and
balanced have to be approved by the employer.

The schedule of conduction of type test/submission of reports shall be submitted and
finalized during pre award discussion.

17.02.05.2 For the type test to be conducted, bidder shall submit detailed test procedure for
approval by o wner. T his shall cl early sp ecify t est se tup, i nstruments to be use d,
procedure, acce ptance nor ms (wherever appl icable)., r ecording of di fferent
parameters, i ntervals of r ecording pr ecautionto betakenetc. forthetesttobe
carried out.

17.02.05.3 SPECIAL REQUIREMENTS FOR SOLID STATE EQUIPEMNTS /SYSTEMS

The minimum type test report, over and above the requirements of above clause
which are to be su bmitted for each of the major C &l sy stems like DDCMIS, DCS,
PLC etc shall be as indicated below:

i. Surge Withstand Capability (SWC) for solid state equipments/equipments

All solid state systems/equipments shall be able to withstand the electrical
noise andt he su rges as encountered i n ac tual se rvice co nditions and
inherent in the power plant . All the solid states systems /equipments shall be
provided with all required protection that needs the surge withstand capability
as definedin A NSI 37. 90.1/IEEE 472. H ence, al | f ront end ca rds which
receive e xternal signals like analog i nput and out put modules, Binary i nput
and out put modules etc i ncluding pow er su pply , data highway, data links
shall be provided with protection that meets the surge withstand capability as
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definedi n A NSI 37. 90.1/IEEE 472. C omplete det ails oft h features
incorporated in the electronic system to meet this requirement the relevant
test carried out, the test certificates ,etc shall be submitted along with the
proposal. As an al ternative to the above , suitable class of EN 61000 -4-12
which is equivalent to ANSI 37.90.1/IEEE 472 may also be adapted for SWC

test.

ii. The dry heat test as per IEC-68-2-2 or equivalent
iii. Damp heat test as per IEC 68-2-3 or equivalent

iv. Vibration test as per IEC 68-2-6 or equivalent

V. Electrostatic Discharge test as per EN 61000-4-2 or equivalent

Vi. Radio frequency immunity test as per EN 61000-4-6 or equivalent

vii. Electromagnetic Field Immunity test as per EN 61000-4-3 or equivalent

Test listed at Item no v , vi, vii abo ve ar e appl icable f or el ectronic cards only as
defined under item no. (i) above

17.02.05.4 TYPE TEST REQUIREMENTS FOR C&I SYSTEMS
S.No. | Iltem Test Standard Testt obe | Owner’s
requirement specifically | Approval
conducted required on
Test
Certificate
1 Electrical As per | IS 1248 No Yes
metering standards
instruments
2 Thermocouple Degree of | IS - 13947 No No.
Protection
Test
3 Junction Box Degree of | IS - 13947 Yes Yes
Protection
Test
4 RTD As per | IEC-60751 No No
standards
5 Electronic As per | BS 6447/ IEC | No Yes
Transmitter standards 60770
6 E/P convertor As per | Manufacturing | No Yes
standards standard
7 Instrumentation cable (Twisted and shielded) (Refer Vol. V, Chapter 9)
8 Battery As per standard IS 10918 Yes YES
9. Voltage Over load test Approved No YES
stabiliser procedure
Temp. rise test | Approved No YES
without r edundant | procedure
fans
Input voltage | Approved No YES
variation test procedure
10 DDCMIS
CLCS | Model Test | Approved | No | No
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system procedure
BMS & MFT | Safety VDE 0116, | No YES
requirement SEC 8.7
11 Conductivity | Degree of IS 13947 No No
type level | protection test
switch
12 Local gauges | Degree of IS 13947 No No
protection test
13 Process Degree of IS 13947 No No
actuated protection test
switches
14 Control CV test ISA 75.02 No YES
valves
15 PLCs As per Standard IEC 1131 No YES
16 LIE/LIR Degree of IS 13947 YES YES
protection test
17 Flue gas O2 | Degree of IS 13947 No YES
analyser, protection test
other FI  ue
gas
Analysers
18 Flow nozz les | calibration ASME PT C | YES YES
&0 rifice BS 1042
plates
Note:

Type test are to be conducted only for the items, which are being supplied as part of this
package.

A. For batteries with electric power supply system of main plant C&l, the bidder shall submit

14.02.06

Testing at Site [Prior to commercial operation]

a. All equipment shall be checked thoroughly in respect of the following:

Visual and mechanical testing

Complete system configuration loading functions; system
diagnostics; system proper operation specified power supply

specifications.

for owner’s approval the reports of all the type tests as per 1S-10918 carried out within
last 5 years from the date of bid opening and the test should have been either conducted
at an i ndependent | aboratory or sh ould hav e b een witnessed by a o wner/client. The
complete type test report shall be for any rating of battery in a particular group, based on
plate dimensions being manufactured by supplier.

For batteries with electric power system of auxiliary plants, type test reports for batteries
shall be as per standard —practice of manufacturer.
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80 CONDENSATION CHAMBER 1
71 1/2"0D IMPULSE TUBE, SS—316 AS REQD.
66 1/2" Gl SOCKET / FUNNEL 4
56 2”NB Gl DRAIN HEADER AS REQD.
53 5—-VALVE MANIFOLD, SS—316 1
48 1/2” SW, CS/AS BULK HEAD PIPE UNION 2
44 1/2"BWX1/2"0D COMPRESSION TUBE FITTING,SS—316 2 [
41 1/2"NPT(M)X1/2”°0D TUBE COMPRESSION FITTING,SS—316| 8
HIGH LEVEL 28 1/2" NPT (F) CS CAP 1
24 1/2” NPS SCH—80/160X1/2"NPT(M) CS/AS NIPPLE 1
20 1/2" SOCKET WELDED EQUAL TEE CS/AS 2
17 1/2" SOCKET WELDED CS GLOBE VALVE 7
15 1"TO 1/2” SOCKET WELD REDUCER 2
11 1” NPS_SCH 80/160 CS/AS NIPPLE 2
10 1/2" NPS SCH 80/160,CS/AS NIPPLE 4
\ ® 6 1/2" NPS SCH 80/160 CS/AS PIPE AS REQD.[
2 1/27/3/4”/1" SOCKET WELDED GLOBE VLV/ROOT VLV. 4
1 1/27 NPS SCH 80 NIPPLES OF MATERIAL SAME AS MAIN .o gen.
PIPE WITH NECESSARY ATTACH TO FLANGES "
[ TAG NO. DESCRIPTION BOM
} —9)
E
TRANSMITTER
T @
4{
4{

NOTE: - c
1. FOR HIGH TEMP. SERVICE (MORE THAN 80°C)
A 'U" TUBE(REF. DWG NO. 114-04—0100) SHALL

\/
/\ BE PROVIDED BETWEEN THE MANIFOLD AND THE
TRANSMITTER

LINE BETWEEN VLV. MANIFOLD AND 1/2"SW
DRAIN HEADER

EQUAL TEE AND 2NO. DRAIN VLV. ARE ALSO
TRANSMITTER MOUNTED BELOW INST. SOURCE POINT

© 2. FOR HIGH PR.(MORE THAN 40kg/sqcm) ONE
1 <§ NO. OF ISOLATING VLV. IS PROVIDED IN EACH

u REFERENCE DRAWINGS. NOTES NOTICE S Oy, DESEIN NAME | sion. | parte
9 1. DO NOT SCALE, ASK WHEN IN DOUBT. CONSULTING ENGINEERS cao/orawn (VIKAS 23.0413
5 2. ALL DIMENSIONS ARE IN MILIMETRES UNLESS NOTED OTHERWISE. THIS DRAWING IS THE PROPERTY OF 23.0413
3. BULK HEAD FITTNG SW TYPE SHALL BE PROVIDED AT LE/LIR DESEIN PRVATE LIMITED, NEW DELHI, ——— NEW DELHI — INDIA oesioNeD | SKM/SN .04.
z 4. ABOVE DRWIG IS FOR SASIC GUDE LNE T0 BE MEET G GDDER, | AN 1S LENT SUBJECT 1O THE CONDITON ESE ovcoxzo [SKM 220413
ANY FURTHER IMPROVEMENT DURING DETALED ENGNEERING SHALL . COPED, KM. .04
s ALSO BE CONFIRNED/PROVIDED BY CONTRACTOR. LENT OR OTHERWISE DISPOSED OF, DREGTLY UENT: _ TAMILNADU GEN. & DIST. CORPORATION
" 5. QUANTITEES OF INSTRUNENTS/ ERECTION HARDWARE SHALL BE OR INDRECTLY. IT SHALL NOT BE USED TO PROJECT. 2X660MW ENNORE SEZ COAL BASED SUPERCRITICAL SCALE N.TS. E}@
AS PER NIT AND AS FINALISED DURING DETAIL ENGINEERING FURNISH ANY INFORMATION FOR THE THERMAL POWER PROJECT AT ASH DYKE OF NCTPS, CHENNAL. —=
3 6. FOR DM PLANT MATERAL OF ERECTION HARDWARE SHALL BE MAKING OF DRAWINGS, APPARATUS, PRELIMNARY 5.04.13] SN . JOB. No. D—4027
2 S5 316 ONLY. OR PARTS THEREOF EXCEPT FOR THE TITLE :— INST. DRAWING FOR LEVEL
[0 PROJECT SPECIFICALLY PROVIDED FOR BY | ZONE | NARK PARTICULARS DATE | oML | MECH | ELEC. | cad | HOD. TRANSMITTERS DWG.No. REV.
(= [ PRI CONTRACT AGREEMENT WITH DESEIN. ——— “ 1 4,04,0“ “O O
PRNT DISTREUTION REVISIONS APPROVED FOR BID PURPOSE ONLY: Shast o, 1301 19) .
2 1 1 Iy g ] 7 3 T 5 7 3 z T T rage 64l of 680
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12 ] 11 0 | 9 I 8 7 8 5 4 3 2 1
DP GAUGE/DP
SWITCH .
1/2"NPT(M) CONNECTION H
1 J_k7 o
G
) (D~ Y
@ & LEVEL SWITCH AN @
> 9 \ [y
F|
\ [ X ! ]
- DX I LEVEL SWITCH
N EXTERNAL CAGE @
[
E
/_@ EXTERNAL CAGE
FIG=A /® @T @N
L . L . (22)
,, ,, - I — I D
78 1/2" NPT(F) X 1/2" NPT(M) SNUBBER/PULSATION DAMPNER | 1 | — | — 1
51 5 VALVE MANIFOLDS, SS—316 - -1- 7
41 1/2" NPT(M) X 1/2" OD TUBE COMPRESSION FITTING,SS—316 | — | — | — J J
38 3 WAY GAUGE VALVE 1/2°NB SW 1= |- L @ ¥ @
33 1”7 SW EQUAL PIPE UNION — 1212 @ A @ N H
32 1/2" NPS,3 PIECE PIPE UNION 1/2” NPT(F) SCREWED e a a
AND 1/2” SW_CONNECTION
28 1/2" NPT(F) CS. CAP 12 |2 FIG=8B @ @
24 1/2" NPS,SCH 80/160 X 1/2" NPT(M) CS/AS NIPPLE 122 @ @ c
22 1”7 SW EQUAL TEE CS/AS HERE FIG—C
20 1/2"SW EQUAL TEE CS/AS =
17 1/2" SW,CS/AS, GLOBE VALVE 122
15 17 TO 1/2" SOCKET WELD REDUCER 12 |2 ||
11 1°NPS SCH 80/160 CS/AS NIPPLE R
10 1/2"NPS,SCH 80/160 CA/AS NIPPLE 272
6 1/2"NPS,SCH 80/160 CARBON/ALLOY STEEL PIPE AS REQD.
7 1”7 NPS,SCH 80/160 CS/AS STEEL PIPE AS REQD. N
2 1/2"3/4"/1" ROOT VALVE — SW GLOBE VALVE 2212
1 1/2"/3/4"/1" CARBON/ALLOY STEEL NIPPLE OF AS REQD. NOTE:—
MTL _SAME AS THAT OF MAIN PIPE (AS PER PROCESS REQD.) 2 WITH VALVE OF SIZE 1/2"SW NIPPLE PIECE IS NOT REQUIERED
AlB]C
Ll Tac No. DESCRIPTION o
Qry.
U REFERENCE DRAWINGS. NOTES NOTICE s - REUANCE N ENGmgy NAME SIGN. DATE
u s > X DESEIN can/oramn [ VIKAS 23.04.13
s DO OT SCALLL ASK VRN I DOUDT. : CONSULTING, ENGINEERS
s 2. ALL DIMENSIONS ARE IN MIUMETRES UNLESS NOTED OTHERWISE. THS DRUNG 1S THE PROPERTY OF oesionED | SKM/SN 23.04.13
2 3 e v % o8 SASE e LA .5 WEET Bt | DESEIN. PRVATE LMITED, NEW DL, 5 — NEW DELHI ~ INDIA
. AN FUER WPROVEENT BURKS OETALED EHGNEERIG SHAL | 0 17 So0L Mo o e, core, 2 e T R T et weoes |SKM, 240413
5 4. QUANTITIES OF INSTRUMENTS,/ ERECTION HARDWARE SHALL BE LENT OR OTHERWISE DISPOSED OF, DRECTLY 1 - -
. A5 PER NIT AND AS FINALISED DURING DETALL ENGINEERING OR PORCCTLY. I SHALL NOT B USED T0 5 PROJECT:  2x660MW ENNORE SEZ COAL BASED SUPERCRITICAL scae  [NTS. =&
: o ot o ot o e | O WO C — - _ A POV RO A A5 OWE O N, crowal = L o
2 o At engor xcerT ron T TE "~ INST. DRAWING FOR DIFF. PRESS.
nm ot aanesute w o | e | wane PARTGULARS OATE | o | een ] e | o oo SHITCH/GAUGE/LEVEL SWITCHES orene 0108 o
PRNT DISTRIBUTION REVISIONS APPROVED FOR BID_PURPOSE ONLY Sheet No. 11 of 18
T 11 10 ) 8 7 6 I 5 4 3 I 2 I
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PR/DP TRANSMITTER/SWITCH kil

SLorg 110 —
PR/DP TRANSMITTER/SWITCH

G
.\ FOR DP MEASURMENT ’
D SIMILAR CONNECTION
@\ FOR SECOND IMPULSE LINE

FOR DP MEASURMENT
SIMILAR CONNECTION
FOR SECOND IMPULSE LINE

BT
<LoPE 1110
AIR PRESSURE AND DP MEASURMENT
He=t \. E

71 1/2"0D IMPULSE TUBE,SS—316 AS REQD.

51 5/3/2—VALVE MANIFOLDS,SS—316 1|
49 3/4”SW,CS/AS BULK HEAD PIPE UNION 1] b

42 3/4"BW X 1/2"0D TUBE FITTING,SS—316 1|

41 1/2"NPT(M) X 1/2°00 TUBE COMPRESSION FITTING,SS—316 | 6 | 6

29 3/4"NPT(F) CS CAP 1|
25 3/4"NPS,SCH—80 X 3/4’NPS(M)CS NIPPLE 1] H

21 3/4” EQUAL TEE,CS I

18 3/4” SW,CS GLOBE VALVE — |1
12 3/4” NPS. SCH—80 CARBON STEEL PIPE AS REQD. .

2 1/2"/3/4”/1” ROOT VALVE — SW GLOBE VALVE 1 \ 1

1 1/2"/3/4”/1” CARBON/ALLOY STEEL NIPPLE OF AS REQD.

AR PRESSURE AND DP MEASURMENT MTL. SAME AS THAT OF MAIN PIPE(AS PER PROCESS REQD.)
FIG—B TAG NO. DESCRIPTION AQ‘W_B H
BILL OF MATERIAL

NOTE:— B

QUANTITY IN COLUMN A&B TO BE DOUBLED
FOR DP TAPPING EXCEPT ITEM NO. 51

" REFERENCE DRAWINGS. NOTES NOTICE [ N Mgy, NAME SIGN. | DATE
10 s 1 DESEIN
cap/orAWN | VIKAS 23.04.13
P 1. DO NOT SCALE. ASK WHEN IN DOUBT.
THIS DRAWING IS THE PROPERTY OF 4 CONSULTING ENGINEERS
s 2. ALL DIMENSIONS ARE IN MIUMETRES UNLESS NOTED OTHERWISE. oEsionED | SKI/SN 23.06.13
7 3. ABOVE DRWING IS FOR BASIC GUIDE LINE TO BE WEET By SIDDER, | DESEIN PRIVATE LIMITED, NEW DELHI 3 DESEIN NEW DELHI — INDIA i
z AN FUSTHER WPROVBUENT DURING DEMLED DXGNEERIG SHALL | A1 1S LEVT SUBLECT To The corormot 5 o— Ty 240013
ALSO BE CONFIRMED/PROVIDED BY CONTRACTOR . CoPED, - KM. .04
s 4. QUANTITIES OF INSTRUMENTS,/ ERECTION HARDWARE SHALL BE LENT OR OTHERWISE DISPOSED OF, DRECTLY T LENT:  TAMILNADU GEN. & DIST. CORPORATION
> AP Sl 0 28 PRALISED DURNG DETAL ENGNECRNG OR OREGTLY, T SHLL NOT B USED TO - & [NIS. =&
5. FOR DN PLANT MATERAL OF ERECTION HARDWARE SHALL BE FURNISH ANY INFORMATION FOR THE o [PROJECT: 2x660MW ENNORE SEZ COAL BASED SUPERCRITICAL
3 8% o VAKING OF DRAWINGS,  APPARATUS, ” P boon ™ THERMAL POWER PROJECT AT ASH DYKE OF NCTPS. CHENNAL [ 00 o D—4027
2 OR PARTS THEREOF EXCEPT FOR THE TLE i~ INST. DRAWING FOR PRESS. & DIFF.
1 PROJECT SPECIFICALLY PROVIDED FOR BY ZONE | MARK PARTICULARS DATE | CML | MECH.| ELEC.| C& |H.0.D. DWG.No. REV.
o CONTRACT AGREEMENT WITH DESEIN, PRESS. TRANSMITTERS/SWITCH (AIR_SERVICE 114-04-0103 o
PRNT DISTREUTION REVISIONS APPROVED FOR BID PURPOSE ONLY: Sn sorte
12 ] 11 10 9 8 7 6 I 5 4 3 I 2 I
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12 11 10 9 8 T 7 T T T 3 T 3 T 2 1
NOTE:— . - PRESSURE TRANSMITTER/SWITCH
1. FOR HIGH TEMP. SERVICE (MORE THAN "80C) A 'U'=TUBE / SYPHON
(REF. DWG NO. IN-114—-04—0100)SHALL BE PROVIDED BETWEEN THE
MANIFOLD AND THE TRANSMITTER /SWITCH M
, PRESSURE TRANSMITTER/SWITCH
i 2. WITH ROOT VLV. OF SIZE 1/2"SW NIPPLE PIECE AND / i
1 TO 1/2"SW REDUCER IS NOT REQUIERED
3. FOR HIGH PR.(MORE THAN 40Kg/sgqcm) ONE ISOLATING VLV.
IS PROVIDED IN EACH LINE BETWEEN VLV. MANIFOLD
AND 1/2"SW EQUAL TEE AND 2.NOS DRAIN VLV.
ARE ALSO PROVIDED. @ i
: . G
F
\@ E
_ DRAIN HEADER
TRANSMITTER MOUNTED ABOVE
INSTRUMENT SOURCE POINT
D FIG=C
D
/\ D J X 71 1/2"0D IMPULSE TUBE,SS-316 AS REQD.
%/ 0 66 1/2" Gl SOCKET 1 1
56 2"NB Gl DRAIN HEADER
@ 52 5/3/27VAL\/E MANIFOLDS,SS-316 1 1
AN 48 1/2"SW,CS/AS BULK HEAD PIPE UNION 1 1
@ 44 1/2"BW X 1/2"OD COMRESSION TUBE FITTING,SS—-316 1 1 o
41 1/2"NPT(M) X 1/2700 TUBE COMPRESSION FITTING,SS—-316 3 3
20 1/2"SW EQUAL TEE,CS 1 1
17 1/2" SW,CS GLOBE VALVE / NEEDLE VALVE 3 3
DRAIN HEADER 15 1" 70 1/2" SW REDUCER 1 1
11 1" NPS SCH-80 CS/AS NIPPLE 1 1 I
10 1/2" NPS,SCH 80/160, CS/AS NIPPLE 2 2
TRANSMITTER MOUNTED ABOVE 6 1/2" NPS. SCH-80/160 CS/ AS PIPE AS REQD.
INSTRUMENT SOURCE POINT 2 1/2"/3/4"/1" ROOT VALVE 2] 2 |g
FIG=D 1 1/2"/3/4"/1" CARBON/ALLOY STEEL NIPPLE OF AS REQD.
MTL. SAME AS THAT OF MAIN PIPE(AS PER PROCESS REQD.) ‘
C D
TAG NO. DESCRIPTION Q.
BILL OF MATERIAL M
1 REFERENCE DRAWINGS. NOTES NOTICE s o S REANCE W Ny, DESEIN NAME SIGN. DATE
. o o SoAE, A W ST d i cxo/omam |VIKAS 230413
2. ALL DIMENSIONS ARE IN MILIMETRES UNLESS NOTED OTHERWISE. THIS DRAWING 1S THE PROPERTY OF hd CONSULTING ENGINEERS
7 3. BULK HEAD FITTING SW TYPE SHALL BE PROVIDED AT LE/LIR DESEIN PRIVATE LIMITED, NEW DELHI, 3 NEW DELHI — INDIA oesiGNED | SKM /SN 23.0413
: AP JONG 3 (08 B, 0F U610 MM SO0 | T sk o oy o, : s cveokeD |SKM 240413
Y v LENT:  TAMILNADU GEN. & DIST. CORPORATION o
s 5 TS of NATANEATSY ERECTON WAROWRE SHAL | OR NDREETY T SWAL NoT o€ UsED To . PROJECT: 2:660NW EXNORE SEZ COAL BASED SUPERCRTICAL se | NI, =&
2 - D301 Sy wam or srecnon (wowee S 0 SR PARTS THERRDF EyCEPT FOR TE A FRELMRY psot13 ST e oRame FoR eSS woRERRESS | o D—4027
1 PROJECT SPECIFICALLY PROVIDED FOR BY [ ZONE | NARK PARTICULARS DATE | CML | MECH.| ELEC.| C4d [HOD. TRANSMITIERS /SWITCH (STEAM & LIQUID_SERVICE) DWG.No. REV.
(= [va| PaRTY CONTRACT AGREEMENT WITH DESEIN. 1“4,04,0“04
REVISIONS APPROVED FOR BID PURPOSE ONLY: snen . Zoer19] O
2 1 1 Iy g ] 7 T 7 3 T z T T rage 690 of 680
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12 ] 11 10 9 [{] 7 5 4 3 2 1
NOTE :—
oD 1. MATERIAL OF THE BOSS SHALL BE THE SAME AS THE PIPE INTO WHICH IT IS WELDED.
- — 2. LENGTH OF THE STUB (L) SHALL BE 65/45 mm DEPENDING UPON PIPE SIZE,
- 4 . M33X2 L 4 | AS PER CORPORATE STD. AA 7326102.(FOR PIPE OD 88.9mm TO 153mm
“ e =1 4’ STUB HEIGHT SHALL BE=65mm & FOR PIPE OD >219.1mm STUB HEIGHT SHALL BE=45mm)]| |
2. o= 2.9 3. STRAIGHT IMMERSION STUBS SHALL BE USED FOR PIPE OD'S 168.3mm & ABOVE.
“ “ M33x2 STUB | | | THE STUB HEIGHT FOR PIPE OD, 168.3mm TO <219.1Tmm SHALL BE 85mm.
4. SLANT IMMERSION STUBS SHALL BE USED FOR PIPE OD'S 88.9mm TO 159mm.
‘ 5. FOR MAIN PIPE OD’S 88.9mm & bELOW SUITABLE EXPANDER SHALL BE USED.
]
L] |
I
O
N
_ _ _ - _ _ _ _ /
- |
O
PR INSTALLATION TYPE-1
% (FOR MAIN PIPE OD 168.3mm & ABOVE)
x
ON
d S@ }

TEMPERATURE STUB FOR STRAIGHT IMMERSION

FOR PIPE OD
BELOW 219.1mm

29

29

33.

o 1.5]1 65

FOR PIPE OD
219.Tmm & ABOVE

29

29

33.

ol 1.51 45

MAIN  PIPE

SIZES

DT

(FOR MAIN PIPE OD

INSTALLATION TYPE-Z2

88.9mm & BELOW)

! REFERENCE DRAWINGS. NOTES NOTICE 5 NAME SIGN. DATE
10 s DESEIN
cap/orawn | VIKAS 23.04.13
9 1. DO NOT SCALE, ASK WHEN IN DOUBT. CONSULTING ENGINEERS
3 2. ALL DIMENSIONS ARE IN MILIMETRES UNLESS NOTED OTHERWISE. THIS DRAWING IS THE PROPERTY OF * pESIGNED | SKM /SN 23.04.13
7 3. BULK HEAD FITTING SW TYPE SHALL BE PROVIDED AT LIE/LIR DESEIN PRIVATE LIMITED, NEW DELHI, 3 DESEIN NEW DELHI — INDIA / el
4. ABOVE DRWING IS FOR BASIC GUIDE LINE TO BE MEET BY BIDDER, | AND IS LENT SUBJECT TO THE CONDITION > 24.04.13
6 ANY FURTHER IMPROVEMENT DURING DETAILED ENGINEERING SHALL THAT IT SHALL NOT BE REPRODUCED, COPIED, CLENT: TAMILNADU GEN. & DIST. CORPORATION cHeckeD | S.KM. s
5 ALSO BE CONFIRMED/PROVIDED BY CONTRACTOR. LENT OR OTHERWISE DISPOSED OF, DIRECTLY " : . .
4 5. QUANTITIES OF INSTRUMENTS,/ ERECTION HARDWARE SHALL BE OR INDIRECTLY. IT SHALL NOT BE USED TO 5 PROJECT: 2x660MW ENNORE SEZ COAL BASED SUPERCRITICAL SCALE N.T.S. E@
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CHAPTER-9

ERECTION HARDWARE

9.00.00 PROCESS CONNECTION AND PIPING

9.00.01 General Requirements

This section co vers the m aterial r equirement for i nstrument co nnection t o pr ocess,
instrument process, piping, tubing, supports, Instrumentation cables, control cables and
power cables for connecting UPS, 24/48 V DC, unregulated power supply for cubicle
illumination, co mpensating ca bles/Extension ca bles, t ransmitterr acks and m ain
accessories to be furnished under this specification and the requirements of installation
and routing. Impulse lines, fittings and other acce ssories required for the erection of
complete I nstrumentation and C ontrol S ystem supplied under various packages of this
specification shall be su pplied on “ as required’ basis. B idder shall offer all nece ssary
items for this section based on his experience on similar plants, plant layout diagrams,
installation drawings and other applicable se ctions of this specification. B ased on the
good engineering practices Bidder shall furnish installation drawings during the
engineering o f the sy stem for O wner’s review and appr oval . The i nstallation o f the
drawings shall be suitable for his installation of his range of instrumentation.

The Bidder shall furnish and test all required erection hardware, which is necessary for
proper installation and interconnection of the equipment/systems furnished by the Bidder
and t heir i ntegration w ith m ain e quipment/systems as per the encl osed i nstallation
drawings and ot her ap plicable cl ause. The Bidder shall furnish all har dware and
accessories to ensure that the equipment/systems furnished form a co mplete and
operational system meeting the intent and requirement of this specification.

All materials, furnished shall conform to the latest editions of America National Standard
Code for Pressure piping, Power piping, ANSI B311.1, ANSI B16.11, ASME Boiler and
Pressure Vessel Codes, |BR and ot her applicable ASME, ANSI and | ndian Standards.
Schedule nu mbers, s izes a nd di mensions o f al | ¢ arbon s teel, s tainless steel and al loy
seamless steel pipe shall confirm to ANSI B.36.10 and of stainless steel pipe shall confirm
to ANSI B 36.19 unless otherwise specified.

All materials supplied under this section shall be suitable for intended service; process
operating co nditions an d t ype o fi nstruments used and sh all fully co nform to the
requirements of this specification.

The Bidder is responsible for the performance of the equipment furnished on system
basis any sh ortfalli n erection material obs erved dur ing e rection stage sh all be

compensated by the Bidder at no extra cost. (Installation drawings # 114-04-0000, 0100
to 0113 shall also be referred by bidder).

9.01.00 GUIDLINE FOR INSTALLATION AND ROUTING OF INSTRUMENT PIPING

9.01.01 General Requirements

The following g eneral er ection g uidelines have been enum erated here to enabl e t he
Bidder to estimate the requirement of instrument piping in plant:-
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i) All instrument piping shall be in accordance with good engineering practice. It
shall be f inalized during engineering stage. I nstrument piping shall be c omplete
with fittings, valves and other required accessories.

ii) Instrument piping shall not be routed:-
a) Across equipment removal areas
b) Below mono-rails and cranes
c) Above or below removable gratings
d) Above or below cable trays.

iii) Primary Impulse Piping System;

a) The primary impulse piping system shall include the instrument piping and
all required accessories from process tap off point (root valves onwards)
up to the respective i nstruments. From the same source, Tee off for
instruments are not allowed. Separate tapping shall be provided for each
instrument. The B idder sh all pr ovidet he nece ssary fittings and
accessories along with impulse pipes for completeness and arrangements
as per the finalized Instrument Installation Diagrams. Special accessories
such as reservoirs and other devices shall be i nstalled as required for
flow primary element connection as required by the design of instruments,
in accordance with the instructions of the instrument manufacturer.

b) The Bidder shall prepare impulse pipe routing drawings.

c) Impulse piping shall include a blow-down line and shut-off valve adequate
for the duty requirements and for withstanding continuous design pressure
and t emperature o f process medium. For process pressure above 40
Kg/Cm?2g, double valves shall be used before connecting to the blow-down
header (This arrangement shall be provided for installation for the new
transmitter if the existing transmitter has the same arrangement.)

d) To assure a constant static head the connections from low pressure steam
and | ow pr essure | iquid filled | ines should pr eferably sl ope do wnward
continuously towards the instrument as the instrument is mounted below
the source point. | f downward slope is not feasible or the instrumentis
mounted above the source point, the line should slope upward
continuously and a “ pigtail” installed at the instrument to assure a w ater
seal for t emperature protection. U pward sl oping liquid lines should be
used only if the process pressure is sufficient to assure a head of liquid at
the instrument. Horizontal runs should have a slope of not less than 40
mm per meter and must be adeq uately supported to maintain a constant
slope. V acuum connections to the co ndenser sh ould al ways slope
upward to the instrument.

e) Primary process piping for steam flow, liquid flow and m anometric level
measurement sy stems sh ould pr eferably s| ope dow nward f rom the
primary element connections to the instrument. Primary piping for flue gas
and air flow measurement systems should preferably slope upward from

Page 658 of 680


6044611
Text Box
 THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001


THIS IS A PART OF TECHNICAL SPECIFICATION NO. PE-TS-412-155A-A001

the primary element connections to the instrument. If these requirements
cannot be met, sp ecial v enting or dr ain p rovisions will be r equired.
Horizontal runs must h ave a sl ope of not |ess than 40 millimeters per
meter and must be adequately supported to maintain a constant slope.

f) Primary pr ocess piping fromt he field w hich ent ers the i nstrument
enclosure from the bottom shall extend into the enclosure approximately
150 millimeters and be equipped with a so cket weld to flare less tubing
coupling of stainless steel. This coupling shall be used to connect the field
primary pr ocess line tot he encl osure process line. The field p rimary
process line shall be anchored to the enclosure angle with U-bolts. Holes
for supporting U-bolts shall be field or drilled.

g) All impulse piping shall be supported rigidly at an i nterval not exceeding
1.5 meters so as to prevent excessive sag in piping. Process piping shall
not be used for supporting impulse piping.

h) Impulse lines subject to severe sonic pulsations such as boiler feed pump
discharge, shall be o f sufficient | ength and o f su itable co nfiguration to
scatter harmful sonic wave energy before it reaches the instrument.

i) Impulse pi ping sh all be i nstalled t o per mit t hermal ex pansion without
placing excessive stress on the piping and without affecting the gradient of
slope. Long continuous straight runs of piping shall always be avoided. If
required, expansion loops shall be pr ovided at least every 2.5 meters to
break the continuity.

j) All welded and screwed fittings shall conform to ANSI B16.11. Threads of
piping components shall be taper pipe thread in accordance with ANSI
B2.1. A llthreads shall be ¢ lean m achine cut with all burrs and chips
removed. Lub ricants shall be of dry filc type. Any one of the following
compounds may be use d as a pipe thread sealer. Bidder shall supply
adequate amount of his preferred sealer for erection purpose.

a) Permatex
b) Molycote
c) Neolube

(Teflon tape shall not be used as a pipe thread sealer).

9.01.02 Impulse Piping System

Impulse pi ping sy stem consists of p rimary i mpulse pi pes/tubes, v alves, fittings, v alve
manifolds and other accessories between the source connection point (source sh ut-off
valve on wards) and al | i nstruments/devices. | mpulse pipe sp an for supporting clamp
shall be 1.5 mtr. This will also include all piping and valves etc. required for instrument
drain and v ent co nnections. The B idder sh all furnish and test allitems required for
completeness of this specification.

9.01.03 AIR SUPPLY PIPING
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The piping for air supply shall be as specified below (However the Bidder shall supply the
materials as required basis to complete the system in all respect)

i) Individual Supply Lines and Control Signal Lines:-

Air lines shall be 4 inch size, connected by brass/SS316 flare less tubing fittings.
Copper/SS316 tubing s hall be | ight drawn tampered tubing co nformingto ATM
B75 except copper tubing in tubing cables shall be annealed soft temper tubing
conformingt o A STMB 68 or B 75. Fi ttings on the br anch | ine t o f acilitate
connections to the individual supply line shall be cast brass screwed type.

ii) Flexible Hoses:-

Flexible hoses shall be 2 inch SS flexible hose pipe and with Buna-N liner steel
wire braid reinforcement complete with V4 inch brass/SS316 fittings and shall have
swivel male pipe threads. Each hose shall be done meter in length.

iii)) Pipe Material Specification:-

The piping m aterial sh all be ca rbon st eel hot-dipped g alvanized i nside and
outside as per |1 S-1239 or the e quivalent of t hese st andard heavy q uality with
screwed ends. The piping threads shall be as per ASA B.2.1.

iv) Isolating Valves:-

Gate valves as per ASTM B62 inside screw rising stem screwed female ends as
per ASA B.2.1 valve bonnet shall be union type and trim shall be stainless steel
body rating 150 pounds ASA. Valves sizes shall be 7z inch to 2 inch.

V) Fittings:-

Forged cast steel A234 Gr. WPM galvanized inside and outside; screwed as per
ASA B2.1 dimensions as per ASA B16.11, rating 2000 pounds, elbows and soft
seats. The size of the fittings shall be % inch through 2 inch.

vi) Air Filter Regulator Set:-

An instrument Air Filter Regulator Set with mounting assembles shall be provided
for each pneumatic device requiring air supply.

vii) Instrument Air Piping System:-

a) Instrument Air shall be made available by the bidder at 3.5 to 7.0 Kg/cm?
pressure. The instrument air may be arranged as under:-

11. For the control valves and power cylinders in owner’s scope but
controlled by bi dder's co ntrolsy stem, thei nstrumentai r
requirement f or E/P co nverter shall be t apped f rom the near by
instrument air header laid by bidder/ already laid existing piping
with a ccessories available near the co ntrol v alves or dam per.
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9.02.01

viii)

SPECIFICATION FOR ERECTION HARDWARE
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Complete ha rdware r equired for i nterfacing w ith O wner sy stem

shall be in bidder scope.

b) Air supply piping shall be installed at site always with a slope of over 1/100
to prevent accumulation of condensed water within the pipe.

c) All joints in the instrument air sub-header shall be of screwed type.

d) Instrument ai r | ine sh all be se parate for eac hi ndividual instrument,
equipment & drive with own isolation valve and other required hardware.
Tee off of instrument line for two or more same/similar services
instrument, equipment & drive are not acceptable.

e) Instrument air flushing/purging lines shall be provided for Bowl Mill DP,
secondary air flow measurement instrument and other all flue gas services

instruments etc.

Signal / Control Air Tubing System:-

Necessary tubes with fittings and accessories for output signal from pneumatic
instruments mounted in the field and control signals to final control elements shall

be covered under this tubing system.

The erection hardware shall meet the following specifications:-

Ite

Impulse Piping

i)

ii)

High pressure and high
temperature services
(Medium: Steam & Water
and furnace region)

Low pressure and low
temperature services
(Medium: Steam & Water)

Low pressure and low
temperature services
(Air, Flue gas)

Steam and water
analysis system

Seamless copper tubing

Specification

Seamless Alloy Steel

piping to ASTM A335
GR.P91/22 (schedule XXS/160
for high pressure &

high temperature)

Seamless carbon steel
piping to STM A106, Gr.C

ERW carbon steel
piping to IS 1239:1973
Heavy class System)

Seamless stainless
steel piping to ASTM
A312 GR. TP-321

ASTM B-75
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9.02.03

9.02.04

9.02.05

9.02.06
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Fittings Double compression type

i) Material for socket weld fittings ASTM A105
ASTM A182,
Gr. F22
6000/3000 Ibs
i) Dimensions of fittings ANSI B16.11
iii) Fittings for steam and Gr. F-321

water analysis.

Valves

i) 3 — way valves

ii) 5- valve manifolds

iii) 3-valve manifolds

iv) 2-valve manifolds

V) Isolation and drain valves

Condensation vessels

Racks and Associated
Equipment

Code for pressure piping,
welding and Hydrostatic
testing

SS body/forged CS

body stellited internals and SW ends
as per requirement for 2500 Ib/800 Ib
ASA ratings.

FAS body/FCS body

316SS stellited internals with NPT(F)
SCRD ends for 30 00/2500 | b/1500
Ib/800 Ib ASA ratings. Construction —
Single block (Bar stock)

FAS body/FCS body

316SS stellited internals with NPT(F)
SCRD ends for 3000/ 2500 | b/1500
Ib/800 Ib ASA ratings. Construction —
Single block (Bar stock)

FCS body, 316SS

stellited in ternals, NP T(F)S CRD
ends. C onstruction — Single bl ock
(Bar stock)

Globe valves with
FAS body/FCS body, 316SS stellited
internals SW ends for 3000/2500
Ib/1500 Ib/800 ASA ratings.
FAS/FCS body with NPT (F) SCRD
connection and v ent plugs for 3000/2500/1500/800
Ib ASA ratings.

ANSI C83.9-1972

ANSI B-31.1
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9.02.07 Flexible conduits with fittings Lead coated, paper insulated, heat
resistant flexible m etallic conduits with nece ssary
fittings.

9.02.08 3 V alve m anifold sh all be use d, w herever D iff Pressure t ransmitter/switch hav e been

used for pressure measurement.

9.02.09 5 Valve manifold shall be used for Diff. Pressure & Flow measurement
Transmitters/Switches.

9.02.10 In addition to above, table # 9.1 shall also be followed for selection of specific erection
hard ware as per process requirements.

9.03.00 TRANSMITTER & SWITCHES ENCLOSURES

In general, BTG process transmitters & switches installed at out door location and i n
areas where they are subjected to splashing oil, water, steam etc., shall be mounted in
closed type transmitter rack. For other areas (indoor), open type racks may be used for
installation of transmitters and process switches. However the actual requirement shall
be finalized during detailed Engineering considering following:-

i) Transmitter/Switches enclosures s hall be f ree s tanding, enc losed t ype of fering
protection ag ainst dus t, moisture and v ermin. E nclosures s hall be s uitable f or
outdoor installations, in thermal power plants.

ii) The enclosures shall comprise of Galvanized Sheet mounting plate internally. Also
external-mounting brackets in Polyamide or Stainless Steel shall be available.
Alternatively transmitter enclosures can be glass Fiber Reinforced Polyester (GRP)
compression moulded and shall be weather proof.

iii) Instrument piping inside the enclosure shall conform to the specification and in line
with typical installation drawings enclosed with the specification.

iv) Blow down header shall be provided inside the enclosure as called for.

V) Bulk head connection shall be provided to receive and terminate the impulse pipes
from root valves.

Vi) Instrument tubing, fittings and isolation, drain valves shall be to ANSI code for
pressure piping. P iping/tubing shall be subject to hydrostatic tests at 1.5 times
maximum system pressure.

vii) Support angles shall be provided for valve manifolds, wiring trays etc. Enclosures
shall be ¢ omplete with necessary bulk head fittings, junction boxes, drain header
and other accessories as needed on the basis of approved hook up drawings.

viii)  Sufficient s pacing am ong adjacent transmitters s hall be m aintained to offer easy

accessibility and oper ational convenience. T he enclosure shall be des igned with
sizes to suit the grouping and to completely include all the hardware for hooking up
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the transmitters to the process on the basis of approved installation diagrams. A
maximum of five (5) transmitters are envisaged to be grouped in one enclosure.

X) A minimum of twenty (20) percent spare terminals shall be  provided. Only one
wire per terminal shall be used on the outgoing side of these blocks (for cable
panel). Any common connections required shall be provided on the panel side of
the block. All incoming power terminals are to be clearly identified in a manner
distinctly different from all other terminals and grouped in a logical pattern.

xi) Chapterno. 6 oft hisv olume shalla Iso ber eferred fordes igning of
Transmitter/Switches enclosures.

9.04.00 LOCAL INSTRUMENTS, LOCAL BOARDS AND TAPPING POINTS

i) All local gauges as well as sensors, Transmitters and switches any other
instruments for parameters like pressure, temperature, level, flow etc for safe and
efficient operation of equipment under the scope of specification, shall be provided
by bidder as approved by Owner. S uch equipment shall be listed by the Bidder
detailing the items with the r espective functions in service. A Il field mounted
instruments shall be mounted in such a way as not to be affected by vibration &
environmental conditions. Racks to mount these instruments shall be furnished by
bidder complete with requisite erection hardware, tubings and j unction boxes with
all terminals of the instruments duly wired complete with cable glands. Groupings of
instruments, actual number of racks for instruments and its construction shall be to
Owners approval.

i) Transmitters & S witches pr ovided s hallb e m ounted i nt ransmitter/Switches
enclosures to owner’s approval. The junction box for electrical connections shall be
outside the transmitter enclosures.

iii) All erection har dware r equired for complete installation/ implementation of entire
instrumentation s pecified i s included in bidders scope. Any change in size, type,
rating or in quantity deemed necessary during engineering shall be supplied within
package price with no additional financial implication to owner.

iv) Bidders scope includes providing counter flanges on pipe lines/ vessels to suit
owner arranged flanged devices. Counter flanges shall be complete with gaskets,
nuts, bolts and other requisite accessories for proper installation.

V) Separate and independent tapping on equipment/associated piping s hall be
provided to suit the philosophy of redundant primary sensors. Separate sensors for
control and monitoring etc are as decided by Owner. This shall include application
such as first stage pressure. Wherever the process value being measured needs
to be compensated for temp, pressure variations, the tapping points for such
compensating el ements s hall be pr ovided i n r equisite number al ong w itht he
tapping for the process value.

vi) Whereever transmitters & switches are provided, in addition Local gauges shall
also be provided by bidder for local field monitoring.
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vii) Local instruments and r emote s ensors & t ransmitters t o be f urnished with t he
equipment s hall g enerally be as indicated herein and as per redundancy criteria
indicated elsewhere but not be limited to the following: -

1. Pressure Measurement

i. Pressure Gauge for:

a) Shell pressures of all Deaerator, HP and LP heaters and other vessels.

b) Mercury m anometerss hallbe pr  ovided dur ingai rout let flows
measurement.

C) Bleed steam pressure at extraction point for all turbine extractions and for
pressure on drain lines.

d) Pressure gauges at inlets and outlets of condensate extraction pumps,

main oi | pum p, eac h aux iliary oi | pum p, A C s tandby o il p ump, D C
Emergency oi | pum p, j acking oil pum ps, D M makeup pum ps, D MCW
pumps, BFP, or any other pumps etc.

Pressure Gauge at outlet of each type of Fan.

e) Lube oil pressure before and after oil coolers, HPT & IPT front seal
chamber leak off pressure.

f) MS pressure downstream of ESV, after HPT control valves and after HPT
first stage, HRH steams pressure after |V, Gland steam header pressure,
HPT exhaust etc.

9) Condensate pressure in condensate pump discharge header, and feed
water pressure at inlet and outlet of each LP & HP heaters.

h) LP turbine exhaust pressure and condenser pressure

i) Relay/Lube/Control oil pressure, Drain oil lines pressure.

i) Pressure gauges for vacuum pumps and each pump discharge.

k) Pressure gauge at Instrument and service air header in compressor room

and in the field at the main location of instrument/service air he ader, the
pressure gauges shall be provided.

)] Pressure gauges at inlet and outlet of each heat exchanger and cooler.

m) Frame mounted P ressure G auges (FMG) sh all be pr ovided f or M ain
steam P ressure, Feed w ater pr essuret o e conomizer, C RH S team
Pressure, HRH Steam Pressure etc.

n) For condensate storage tank the pressure gauge in terms of 0-10000 mm
wc or suitable range having dial size of 300 mm or bigger size shall be
provided.

0) U tube manometer with Hg filled for direct measurement of

condenser vacuum shall be provided in the fixed with isolation valve for
local indications.

p) Above ar e t he m inimum r equirements, ac tual g uantities shallbe as
decided during detailed engineering by owner.
q) Pressure g auge foral |B oP pac kagesas decided dur ing det ailed

engineering by owner.
i. Pressure Switches
a) Pressure switches at condensate Extraction Pump Discharge header, Boiler

feed pump, seal water line or any other pumps for alarm (high & low) and
interlock purpose.
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Pressure switches for steam supply to LP/HP heaters.

Pressure switches for initiation of turning gear.

Pressure switches for control oil, jacking oil and lube oil pressure
for all required alarms and interlocks.

Steam pressure downstream of ESV, steam pressure after first stage of
HPT, gland steam header pressure and s uction line from turbine glands to
Gland cooler.

Pressure swi tchesf orc ondenser vacuum| ow, v ery lowa larms &
interlocks.

Condenser water box pressure for alarm interlocks.

Pressure s witches( low& hi gh)f ori ndividual pum ps/blowers
suction/discharge and discharge header — alarms, interlocks and protection
At the main location of instrument air header the pressure low s witches
shall be provided for alarms in DDCMIS

Pressure switches/any other process switch etc. for OLCS / Alarms /
Interlocks / P rotection. Pressure sw itches at i nlet, out let o f i ndividual
pumps and discharge header of pumps for protection and auto start / stop
& alarms.

Above ar e t he m inimum r equirements, ac tual q uantities shall be as
decided during detailed engineering as per redundancy criteria by owner.
Pressure sw itches for all B oP pack ages as decided dur ing de tailed
engineering. by owner.

Differential Pressure Transmitters, Diff Pressure Switches & Diff. Pressure

Gauges

a) Pressure across strainers and filters.

b) Diff. P ressure T ransmitters/switches/Gauges f oral | B oP packages as
decided during detailed engineering by owner.

c) Diff. Pressure Transmitter across condenser on CW lines, Air pre heaters
onair & flue gas lines, on PA lines, CEP s uction strainers, Feed control
station etc.

d) Above ar e t he m inimum r equirements, ac tual q uantities shall be as

decided during detailed engineering as per redundancy criteria by owner.

Pressure Transmitters

a)
b)

f)

For all services as mentioned for Pressure gauges & Pressure Switches.
Pressure Transmitters at condensate Extraction Pump individual Discharge
and discharge header, Boiler feed pump individual Discharge and discharge
header, seal water line or any other pumps/fans/HT/LT unidirectional drive
for alarm (high & low) and interlock purpose.

Pressure transmitter for wind box (Left/Right) & pulverizer seal air fans
discharge pressure.

Pressure T ransmitters a s on r equired bas is for m onitoring, i nterlocks &
controls as per redundancy criteria and approved by owner.

Above ar e t he m inimum r equirements, ac tual q uantities shallbe as
decided during det ailed eng ineering as per r edundancy c riteria and
approved by owner.

Pressure Transmitters for all BoP packages as decided during detailed
engineering by owner.
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2. Temperature Measurments:-

The Bidder s hall furnish all temperature s ensing elements to be installed in their
piping. The scope of supply shall include, but not limited to the following: -

i) Duplex RTDs for all bearing, drain oil from bearings, LPT exhaust steam, 3 no’s of
duplex RTDs each on left and right CW outlet of condenser etc.

ii) 6 no. duplex or 12 no. simplex Embedded temperature detectors for various motor
stator windings and duplex RTDs for Motor/Pump bearing temp.

iii) Chromel-alumel surface/other thermocouples for turbine casings, ESV, IV bodies,

superheated steam, hot reheat steam piping, steam of first stage HPT, inlet bowl of
IPT, steam exhaust of HPT, down stream of ESV and |V, steam in ESVs and |Vs,
steam adm ission pi pes metal temperatures, HPC, | PC flange m etal t emperature
etc.

iv) For all H P heat ers remote m onitoring w ith r edundant i ndependent se nsors of
inlet/outlet temperatures of feed water and extraction steam shall be provided in
addition to local gauges.

V) For al | LP heat ers remote monitoring w ith r edundant i ndependent se nsors of
inlet/outlet temperatures of feed water and ex traction steam shall be provided in
addition to local gauges.

iv) Temperature sensors for HP-LP bypass system for measurement as well as for
control.
V) Adequate number of temperature Elements shall be furnished to provide initiating

contacts for temperature interlocking andt rip circuits. The temperature elements
shall be provided, but not limited to the following: -

Steam temperature of HPT exhaust, steam temperature after ESV (L&R), IV (L&R),
LPT exhaust hood steam, drain oil temperature of all journal bearings and t hrust
bearing & | ube oil hea dert emperatures, thrust bear ing o f eac h ¢ ondensate
extraction pump and vacuum pump protection, interlocks.

vi) Metal Temp measurement and steam temp measurement at each super heater &
Reheater location.

vii) Temp. Element & Temp gauges at Feed water line to economizer inlet, economizer
to steam separator, spray water lines to desuperheaters, Soot blower steam, Soot
blower steam drain lines, steam drain lines, Flue gas & air lines etc

vii)  Temp. Measurements ( Local & remote) for all B oP packages as decided during
detailed engineering.

iX) Thermocouples for Temp. above 200 deg C shall be provided by bidder.

X) For plate heat exchangers, spare thermowell provision shall be m ade atinlet &
outlet of ACW & DMCW lines in addition to local & remote temperature monitoring
points.

Xi) Each ESP Hopper shall be provided with RTDs to control the temperature of ash
through Hopper heater.

xii) Temperature gauges.

a) For bearing temperatures AC and D C lube oil pumps, LP T exhaust hood
etc.
b) For condensate and feed water at inlet and outlet of HP heaters, Vacuum

pumps, LP heaters etc.
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c) Steam & water inlet/outlet of LP and HP heaters, steam and air mixture inlet
to vacuum pumps, and drain lines etc.

d) Journal/thrust bearing drain oil, lube oil at inlet/outlet of oil coolers,
cooling water at inlet and outlet of oil coolers etc.

e) Thrust bearing of each condensate extraction pump.

f) Temp. Gauges at inlet and outlet of each heat exchanger and cooler.

g) Frame mounted Temperature Gauges (FMG) shall be pr ovided for Main

steam Temperature, Feed water Temperature to economizer, CRH Steam
Temperature, HRH Steam Temperature etc
xiii)  Above ar e t he min. r equirements, ac tual q uantities s hall be as dec ided dur ing
detailed engineering by owner.

3. Level Measurement

i) Level g auges - level gauges for boi ler s eparator, H P heat ers, LP heaters,
deaerator, dr ain c ooler, gland s team c ooler, v acuum t anks, c ondenser h ot w ell
CBD t ank, st ator w ater t ank, S tator w ater ex pansion t ank and ot her pr essure
vessels, main oil tank and all oil tanks in BTG & BOP package. The level gauges
shall be mica shielded steel armoured transparent glass type. Level gauges for
condenser hot well shall be provided on both sides.

ii) Level switches for HP/LP heaters, drain cooler, gland steam cooler, condenser hot
well, deaerator, main oil tank and other pressure vessels, tanks, sumps etc. The
separate switches for high, very high and | ow levels s hall be provided as per
interlocks and protection requirements.

External cage mounted magnetic level switches/ displacer type shall be em ployed
for low pressure & low temp. services.

However conductivity type level switches shall be provided for high pressure & high
temp services like HP heaters, CRH/HRH drain Pot, Turbine Drains etc.

iii)) Level T ransmitters (Type as per O wnerappr oval)f oropen
sump/tank/bunker/vessel/heaters.

iv) Level measurement for all BoP packages as decided during detailed engineering.

V) Level s witches for OLCS / Alarms / I nterlocks / P rotection. Lev el switches for
sump/tank level high/normal/ low/very low interlocks.

vi) Each ESP hopper must be provided with 3 nos. level switch (switches 2 nos. for

high level and One no. for low level.)

vii) Above ar e t he m in. r equirements, ac tual q uantities s hall be as dec ided dur ing
detailed engineering by owner.

4, Flow Measurements:-
a) Primary Elements: Flow nozzles shall be used for feed water flow and other critical
measurements where weld-in construction is required. Flow nozzles shall be made

of stainless steel, with three sets of pressure taps installed in the pipe wall where
required. One no. spare set of pressure tap shall also be provided on flow nozzle,
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wherever required. Installation of flow nozzles and pressure taps shall be made in
the pipe fabricator's shop and shall be withessed by a representative from the flow
nozzle manufacturer.

Paddle type orifice plates shall be used for other flow measurements where flanged
construction and higher pressure loss are acceptable. Orifice plates shall be made
of stainless steel. Orifice flanges s hall be of the raised face weld neck type with
dual sets of taps.

Construction and installation of flow nozzles and orifices shall conform to the
requirements o fA SME P erformance T estC ode P TC-19.5, and di scharge
coefficients s hall be pr edicted i n ac cordance w ith dat a pub lished in A SME
Research Report on Fluid Meters.

Airfoil or venturi flow sections, shall be used for measuring boiler combustion
airflow.

A special high accuracy flow nozzle pipe shall be provided to determine feed water
flow to the economizer. This nozzle shall be hydraulically calibrated and utilized for
feed water flow control and for turbine testing as described in ASME PTC 6 (latest
revision).

Orifice plates shall be supplied with carrier rings as per process requirement.
Doppler effect type flow meters shall be used for sludge applications.

For Raw water, water treatment plant and effluent treatment plant, ultrasonic type
flow meters to be used.

Secondary Elements: Secondary elements for differential type flow sensors shall be
strain g auge or c apacitance t ype di fferential pr essure t ransmitters. S quare r oot
extraction required for the DP transmitters shall be performed electronically in the
transmitter itself.

HFO/LDO flow meters s hall be b ased on coriolis mass flow technology. Fuel Ol
meters shall be provided for fuel oil unloading system and near boiler after day oil
tank (at main supply & return lie).

Flow nozzles shall be provided for following services in main plant:-

i) Steam flow measurement for BFP Turbines.
ii) Feed water flow measurement

iii)) Auxiliary steam flow measurements

iv) HP bypass flow measurements

V) BFP suction flow.

vi) Deaerator water flow measurement

vii) HP heaters drain Flow measurements.
Orifices shall be provided for following services:-

i) Spray water flow measurement
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i) Condensate flow measurements
iii) DM/hotwell makeup to condenser.
iv.) Condensate dump flow to CST
V) Gland Steam Condensate flow measurements
)] For DM water flow & Ash Slurry flows measurements online

electromagnetic flow meter shall be used.

m) At CW & ACW pump discharge headers flow transmitters shall be provided (Non
Contact ultrasonic Type are preferable). In addition flow measurement shall also
be provided for CW water used any where except condenser service.

n) Instrument and Service Air - Vortex/Swirl type Flow meter

0) Flowt ransmitters forg eneral appl icationssh allbe of t hed ifferential
pressure type

p) Flow switches for OLCS / Alarms / Interlocks / Protection.

q) Lubricating oil Flow transmitter/meter with switch shall be provided for Bearing
systems of APH, FD, PA, etc.,

r) Sight glasses flapper indication type shall be provided on lube oil cooling water
piping as required to ensure indication of fluid flow.

s) On line Fuel flow & velocity measurement facility in each P ulverized F uel ( PF)
pipe for each coal pulveriser shall be pr ovided by bidder for accurate, absolute
and simultaneous measurement of coal velocity, coal density, coal mass flow rate
and ai r-to-fuel r atio. The eq uipments sh all co mpromise o f se nsors w orking on
micro wave technology.

t) In addition to the conventional triple DP measurement techniques involving
venturi/Airfoil f or se condary ai rf lowm easurement, One num ber Flow
measurement system each on Le ft side and Right side sh all be p rovided as
redundant/checking measurement for secondary air flow which co uld be
used in the optimization package.

On line secondary air flow & velocity measurement facility in each on |l eft side &
right side shall be provided by bidder for accurate, absolute and simultaneous
measurement of air velocity & flow rate. The equipments shall compromise of
sensors working on tribo-electric (Correlation technique) technology.

u) Any ot her f low el ement/meter r equired for sy stem sh all be f inalised as per
system requirement and as per approved drawings/documents by owner.

9.05.00 Process Connections

The type of instrument source connection shall depend upon the process parameters and
the t apping si ze. T he so urce co nnection dr awings shall be f inalised dur ing the
engineering stage.
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Size of tapping point stub, number and size of root valves for different types of
measurements are as follows:

Sl. Quantity  of
No. root valves

Size of stub and
root valve

Service Condition

Pressure and Differential Pressure Measurement

(i) 2 25NB > 40 bar(g) OR 425°C
i) [1 15NB < 40 bar(g) AND 425°C.
Level Measurement

(@) Level Gauge & Switch

(i) 2 25NB > 40 bar(g) OR 425°C
i) [1 25NB < 40 bar(g) AND 425°C

(b) Level transmitter (displacement ty

e)

Q) |2

40NB

>40 bar(g) OR 425°C

(i) |1

40NB

<40 bar(g) AND 425°C

(c) Stand pipe for |

evel measuring ins

trument

(i) 2

80 NB

>40 bar(g) OR 425°C

(i) 1 80 NB < 40 bar(g) AND 425°C
Flow Measurement

(i) 2 25NB > 40bar(g) OR 425°C
(i) 1 25NB < 40 bar(g) AND 425°C

Sampling system measurement (Steam a

nd Water Service)

Q) |2

25NB

>40 bar(g) OR 425°C

(i) |1

25NB

< 40 bar(g) AND 425°C
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LIST OF DOCUMENTS TO BE SUBMITTED ALONG WITH BID

e Technical pre-bid clarification if any strictly in the enclosed Schedule of pre bid clarification s only
with mention of specification clause for which clarification is being asked. (Stamped & Signed).

e Technical Deviation if any strictly in the enclosed Schedule of deviation with cost of withdrawal only

with mention of specification clause for which deviation is being asked. (Stamped & Signed).

Compliance cum confirmation certificate (Stamped & Signed).

Un Price Schedule duly filled in (Stamped & Signed).

Electrical Load List in BHEL format (Stamped & Signed).

List of Start-up & commissioning spares if any (Stamped & signed).

List of tools & tackles (Stamped & signed).

List of recommended spares for 3 years of normal operation of the Condensate polishing plant.
Following guaranteed chemical consumption required per regeneration per vessel (in kg) to be
furnished.

i)  Acid (30% HCL) consumption per vessel per regeneration

i)  Alkali (48 % NaOH) consumption per vessel per regeneration.

NOTE: Any other documents submitted by bidder except as asked above shall not be evaluated &
considered as null & void.
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COMPLIANCE CUM CONFIRMATION CERTIFICATE

The bidder shall confirm compliance with following by signing / stamping this compliance certificate (every
sheet) and furnish same with the offer.

1.

10.

11.

The scope of supply, technical details, construction features, design parameters etc. shall be as
per technical specification & there are no exclusions, other than those mentioned under “exclusion
and those resolved as per ‘Schedule of Deviations’, with regard to same.

There are no other deviations w.r.t. specifications other than those furnished in the ‘Schedule of
Deviations’. Any other deviation, stated or implied, taken elsewhere in the offer stands withdrawn
unless specifically brought out in the ‘Schedule of Deviations’.

Bidder shall submit QP in the event of order based on the guidelines given in the specification &
QP enclosed therein. QP will be subject to BHEL / CUSTOMER approval & customer hold points
for inspection / testing shall be marked in the QP at the contract stage. Inspection / testing shall be
witnessed as per same apart from review of various test certificates/ Inspection records etc. The
charges for 3rd party inspection (Lloyds, TUV or equivalent) for imported components shall be
included in the base price of the equipment by the bidder. This is within the contracted price
without any extra implications to BHEL after award of the contract.

All drawings/data — sheets etc. to be submitted during contract shall be subject to BHEL/Customer
review/ approval. GA drawings, as submitted with offer at tender stage are for reference purpose
only and shall be subject to approval during contract stage.

The offered materials shall be either equivalent or superior to those specified in the specification &
shall meet the specified / intended duty requirements. In case the material specified in the
specifications is not compatible for intended duty requirements then same shall be resolved by the
bidder with BHEL during the pre-bid discussions, otherwise BHEL / Customer’s decision shall be
binding on the bidder whenever the deficiency is pointed out. The offered materials shall be either
equivalent or superior to those specified. Also for components where material is not specified it
shall be suitable for intended duty, materials shall be subject to approval in the event of order.

The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same included
in the base price (If bidders reply to this is “No commissioning spares are required” and if some
spares are actually required during commissioning same shall be supplied by bidder without any
cost to BHEL).

All sub vendors shall be subject to BHEL/CUSTOMER approval in the event of order.

Guarantee for plant/equipment shall be as per relevant clause of GCC / SCC / Other Commercial
Terms & Conditions

In the event of order, all the material required for completing the job at site shall be supplied by the
bidder within the ordered price even if the same are additional to approved billing break up,
approved drawing or approved Bill of quantities within the scope of work as tender specification.
This clause will apply in case during site commissioning, additional requirements emerges due to
customer and / or consultant’'s comments. No extra claims shall be put on this account.

Schedule of drawings submissions, comment incorporations & approval shall be as stipulated in
the specifications. The successful bidder shall depute his design personnel to BHEL's / Customer’s
/ Consultant’s office for across the table resolution of issues and to get documents approved in the
stipulated time.

As built drawings shall be submitted as and when required during the project execution.
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12. The bidder has not tempered with this compliance cum confirmation certificate and if at any stage
any tempering in the signed copy of this document is noticed then same shall be treated as breach
of contract and suitable actions shall be taken against the bidder.

13. Successful bidder shall furnish detailed erection manual for each of the equipment supplied under
this contract at least 3 months before the scheduled erection of the concerned equipment /
component or along with supply of concerned equipment / component whichever is earlier.

14. Document approval by customer under Approval category or information category shall not
absolve the vendor of their contractual obligations of completing the work as per specification
requirement. Any deviation from specified requirement shall be reported by the vendor in writing
and require written approval. Unless any change in specified requirement has been brought out by
the vendor during detail engineering in writing while submitting the document to customer for
approval, approved document (with implicit deviation) will not be cited as a reason for not following
the specification requirement.

15. In case vendor submits revised drawing after approval of the corresponding drawing, any delay in
approval of revised drawing shall be to vendor's account and shall not be used as a reason for
extension in contract completion.

16. Any special tools & tackles, if required, shall be in bidder’s scope.

17. Performance guarantee test parameters shall stand valid till the satisfactory completion of
Performance guarantee test and its acceptance by BHEL/Customer.

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL
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PRE BID CLARIFICATION SCHEDULE

All clarification from the Technical Specification shall be filled in by the BIDDER clause by clause in this
format only.

VOLUME | SECTION | CLAUSE | PAGE SPECIFICATIO CLARIFICATIO REASONS FOR

NO. NO. N N CLARIFICATIO
REQUIREMENT N

PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE

NAME DESIGNATION SIGNATURE DATE COMPANY SEAL
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SCHEDULE OF DEVIATIONS WITH COST OF WITHDRAWAL

5§ v s v
PROJECT:- 2X 660 MW ENNORE SEZ STPP.
CONDENSATE POLISHING UNIT
TENDER ENQUIRY REFERENCE:-
NAME OF VENDOR:-
REFE;?REEEE OF NATURE OF
TECHNICAL COST OF SCHEDULE ON COST OF
SL | VOULME/ |PAGE| CLAUSE |SPECIFICATION/| COMPLETE DESCRIPTION OF withdrawal OF | WHICH COST OF withdrawal OF |[REASON FOR QUOTING
NO [ SECTION | NO. NO. TENDER DEVIATION . DEVIATION DEVIATION
DEVIATION withdrawal OF
DOCUMENT (POSITIVE/
DEVIATION IS NEGATIVE)
APPLICABLE
TECHNICAL DEVIATIONS
COMMERCIAL DEVIATIONS
PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE
NAME DESIGNATIONS SIGN & DATE
NOTES:

1. For self manufactured items of bidder, cost of withdrawal of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only.

2. For directly dispatchable items, cost of withdrawal of deviation will be applicable on the basic price including taxes, duties & freight.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawal of deviation" column of the schedule above along with their Techno-
commercial offer, wherever applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-1 opening shall not be considered.

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of

withdrawal of deviation loading as per Annexure-VIIl of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not
mentioned in priced copy of this format submitted with Priced bid, the cost of withdrawal of deviation shall be taken as NIL.

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

12. Cost of withdrawal is to be given seperately for each deviation. In no event bidder should club cost of withdrawal of more than one deviation else cost of withdrawal of such
deviations which have been clubbed together shall be considered as NIL.

13. In case nature of cost of withdrawal (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.
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