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DCS Interface with HT Switch Gear (HT)

DCS 

BINARY

INPUT

BINARY

OUTPUT

SWGR MODULE
MARSHALLING

TB

COMMON

DCS

86 protection Trip operated

(NO)##

STATUS

ON (NO)

OFF (NC)

EPB operated (NO) ##

COMMON

COMMAND OFF (NO)

COMMAND ON (NO)

SGWR DISTB (NO)

8P x 1mm2 Overall shielded cable
Cable size:

OWS

(*)  -> Interrogation voltage for commands & feedbacks shall be 24V DC and same shall be powered from DCS.

(##)  -> SOE signal

Write-up:

1) Inter Posing Relays (IPR) shall be installed in MCC / SWGR.

2) Remote manual operation of Breaker operated drives shall be normally from

remote i.e. DCS in main Control Room through OWS.

3) Remote/Switchgear (SWGR) selection shall be realized from SWGR mounted

R/S selector switch.

4) Following are the operational combinations for breaker operated drives:

- SERVICE POSITION – Drive Operation (Start/Stop) shall be from CCR with R/S
(Remote/SWGR) selector switch in Remote position.

- TEST POSITION – SWGR Testing (Start/Stop) from SWGR/CCR.

- Switchgear mounted ‘Trip/Neutral/Close’ switch shall be provided for testing
of switchgear when ‘R/S’ selector switch is selected as ‘SWGR’.

4) Remote control commands i.e. start/stop, pulse type, shall be generated from

DCS and shall be issued to Switchgear through interposing relays located in

respective Switchgear.

5) The EPB (in LCS) shall be wired directly to switchgear. The EPB (in LCS)(stay put

type) in SWGR supplier’s scope, shall be provided with press to lock and turn
to release type, keyless mechanism. Under its locked position, the drive
operation shall be inhibited.

6) Necessary electrical protections for the drive shall be realised at Switchgear,

whereas process interlocks and protections are realised in DCS.

7) Following signal exchange shall take place between SWGR and DCS:

1. Drive ON & OFF commands.
2. Drive ON & OFF status feedback.
3. Master Trip Relay (86 Relay) operated.
4. Emergency Stop PB operated.
5. Switch gear disturbed
6. Breaker in service
7. Current transducer (4-20mA type)

8) Auxiliary power supply to current transducers shall be provided from the

control power supply of the respective switchgear.

9) SWGR Disturbed will come any of the following condition:

1. Control supply failure
2. Spring charged not ready
3. BKR in not in service
4. 86 operated
5. Emergrncy PB operated
6. Trip circuit unhealthy

R L

L/R Switch

Drive in Local (NO)

LCS

 STOP PB

START PB

5C x 1.5 mm2
Cable size:
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DCS Interface with LT MCC (LT)

03

DCS 

BINARY

INPUT

BINARY

OUTPUT

SWGR MODULE
MARSHALLING

TB

COMMON

DCS

MCC DISTB (NC)

STATUS

ON (NO)

OFF (NC)

EPB operated (NO) ##

COMMON

COMMAND OFF (NO)

COMMAND ON (NO)

4P x 1mm2 Overall shielded cable
Cable size:

OWS

(*)  -> Interrogation voltage for commands & feedbacks shall be 24V DC and same shall be powered from DCS

(##)  -> SOE signal

Write-up:

1) Inter Posing Relays (IPR) shall be installed in MCC / SWGR.

2) Remote manual operation of Unidirectional LT drives shall be

normally from Remote i.e. DCS in main Control Room through
OWS.

3) Drives shall be provided with Local Emergency Stop Push Button

(EPB).

4) Remote control commands i.e. start/stop, shall be generated from

DCS and shall be issued to MCC through interposing relays located
in respective MCC. DCS output command shall be latched in MCC.

5) The EPB shall be wired directly to switchgear. The EPB (stay put

type) in MCC supplier’s scope, shall be provided with press to lock
and turn to release type, keyless mechanism. Under its locked
position, the drive operation shall be inhibited.

6) Necessary electrical protections for the drive shall be realised at
Switchgear, whereas process interlocks and protections are

realised in DCS.

7) Following signal exchange shall take place between MCC and DCS:
1. Drive ON & OFF commands.
2. Drive ON & OFF status feedback.
3. EPB operated.
4. MCC distrubed (Thermal O/L operated /Control supply fail/

EPB operated/ MCC switched off)
5. Current transducer (4-20mA type)

8) Auxiliary power supply to current transducers shall be provided

from the control power supply of the respective switchgear.

4P x 1mm2 Overall shielded cable
Cable size:

R L

L/R Switch

Drive in Local (NO)
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04

DCS Interface with Bi-Directional Drive

DCS 

BINARY

INPUT

BINARY

OUTPUT

ACTUATOR (with INTEGRAL STARTER)
MARSHALLING

TB

COMMON

DCS

Actuator Disturbance (NC)

OPEN limit switch f/b (NO)

CLOSE limit switch f/b (NO)

COMMON

Open Command (NO)

Close Command (NO)

ANALOG

INPUT Position
Transmitter

+

-

8P x 1mm2 Overall shielded cable
Cable size:

OWS

1P x 1 mm2 
Cable size:

(*)  -> Interrogation voltage for commands & feedbacks shall be 24V DC and same shall be powered from DCS

(**)  -> For JB grouping and Cable sizes, refer Instrumentation cable schedule document 

Write-up:

1) Inter Posing Relays (IPR) shall be installed in ACTUATOR.

2) All bi-directional drives shall have integral starter. Remote Manual

operation of these drives shall be from Remote i.e. DCS in main

Control Room through OWS.

3) Remote control commands i.e. open/close generated from DCS shall

be issued to Integral Starter through interposing relays, mounted in

Integral Starter.

4) For open/close duty bi-directional drives, DCS output command shall

be latched in DCS, except for inching duty bi-directional drives where

latching is not required.

5) Necessary electrical protections shall be realized at Integral Starter,

whereas process interlocks and protection shall be realized in DCS.

6) Following signal exchange shall take place between Integral starter
and DCS:
1. OPEN & CLOSE commands.
2. Valve STOP command (applicable only for Inching drives)
3. Valve Open & Close status feedback.
4. Valve Troque switch status
5. Valve Postion feedback (applicable only for Inching drives)
6. Actuator disturbance

8) Actuator disturbance / Collective fault shall be generated in Actuator

when any of the follwoing fault condition arises:
- Thermoswitch trip
- Torque switch trip
- Thermal overload relay trip
- Power supply failure / Control supply failure / motor single phase

fault annunciation
- Jammed valve
- Local stop when actuator in remote mode
- Actuator in Local / off mode

9) MOVs shall be with integral starters and local isolator located on
actuator.

OPEN Torque switch f/b (NO)

CLOSE Torque switch f/b (NO)

Stop Command (NO)
(Only for Inching drives)

(Only for Inching drives)

S
ig

n
a
l 
JB

(*
*
)

Cable size:

R L

L/R Switch

Drive in Local (NO)

(**)
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ZSO

Open Limit Switch f/b

Close Limit Switch f/b

BUS

BINARY

OUTPUT

SOLENOID COIL

(OPEN/CLOSE COMMAND)

+/Ph

-/N

(OPEN/CLOSE COMMAND)

24V DC

DCS 

2
4
V
 D

C

BINARY

INPUT

DCS Interface for Solenoid (24V DC) operated ON-OFF valve

1P X 1 mm2 
Cable size:

Cable size:

IPR

S
JB

(*
*
)

1P X 1 mm2 
Cable size:

ZSC

(**)

Cable size:

R
e
la

y
s

OWS Write-up:

1) Inter Posing Relays (IPR) shall be installed in DCS.

2) Remote manual operation of the Solenoid operated drives shall be

operable from remote i.e. DCS in main Control Room through OWS.

3) Remote control commands i.e. open/close shall be generated from

DCS and shall be issued to the respective solenoid through interposing

relays located in Interposing Relay panels (of DCS).

4) Necessary process interlocks shall be realized in DCS.

5) Following signal exchange shall take place between Solenoid Operated
Drive and DCS:
1. Valve OPEN & CLOSE commands.
2. Valve Open & Close status feedback by means of limit switches.

MARSHALLING

TB

DCS

MARSHALLING

TB

DCS

(**)  -> For JB grouping and Cable sizes, refer Instrumentation cable schedule document 

(**)
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Position COMMAND (4-20 mA)

ZT

+

-

-

E
P

ANALOG DRIVE

+

POSITION FEEDBACK (4-20 mA)

A
N

A
L
O

G

IN
P
U

T

DCS

DCS Interface for ANALOG DRIVE

(Control Valve)

06

1P X 1 mm2 
Cable size:

F
ie

ld
 J

B
(*

*
)

1P X 1 mm2 
Cable size:

(**)

Cable size:

A
N

A
L
O

G

O
U

T
P
U

T
BUS

OWS

MARSHALLING

TB

DCS

(**)  -> For JB grouping and Cable sizes, refer Instrumentation cable schedule document 

Write-up:

1) These are E/P positioner operated Control valves and shall be

operated from DCS through OWS using PID controllers.

2) Following signal exchange shall take place between Analog Drive and
DCS:

1. Valve OPEN/CLOSE commands through 4-20mA signal.
2. Valve position feedback in 4-20mA signal.
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Sl No. Area 
Eqpt Heat Disspation 

Rate (w)
Remarks

A TG Hall Area

1 Control Room at EL. 8.5M in TG Hall

i DCS OPERATOR ROOM-8.5M 4000

ii ELEC EQPT ROOM-8.5M 18000

iii VFD & UPS ROOM-8.5M 8000

2 Switchgear Room at EL. 3.5M in TG Hall 64400

3 Switchgear Room at EL. 12.0M in TG Hall 53000

4 TG HALL OPERATING FLOOR (8.5M TO 18M) 58000

B Chiller cum ESP Bldg.

6 ESP/Chiller MCC & Trafo Room-EL. 13.5M. 77000

7 FGD/ESP MCC Room at EL. 21.5M 18000

8 SWAS  Room 1000

9 Chimney Control Panel Area AT EL 0.0M 5000

10 SOx & NOx Room at EL. 0.0M 6000

11 Chiller Control Room at EL. 4.5M 1000

12 ESP/FGD Control Room at EL. 4.5M 6000

C ASH HANDLING BLDG.

13 CONTROL ROOM-ASH 6000

14 Switchgear Room-ASH 30000

D COAL HANDLING BLDG.

15 CONTROL ROOM-CHS 5000

16 Switchgear Room-CHS 35000

E RCWPH

17 CONTROL ROOM-RCWPH 5000

18 Switchgear Room-RCWPH 35000

F Ammonia Storage Area

18 Switchgear Room at EL. 4.5M 50000

19 LDO PH- MCC Room 1000

20 LDO PH- Control Room 1000

21 Control Room- Ammonia Storage 1000

Note: Above data may change slightly during detail enginering stage. 
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Annexure-34 _ Technical Specification of PLC for VAM 

1.1.1.1. Technical Specification:Technical Specification:Technical Specification:Technical Specification:    
    

S. No.S. No.S. No.S. No.    SystemSystemSystemSystem    : Technical specificationsTechnical specificationsTechnical specificationsTechnical specifications    

[A][A][A][A]    VAM PLC SystemVAM PLC SystemVAM PLC SystemVAM PLC System9999 

1 Bill of material : Refer Annexure-34A of this specification for Main Supply  

2 PLC configuration  : Refer Annexure-34B of this specification 

3 I/O Count + sizing 

criteria 

: Bidder to decide. However, Bidder to consider 16 nos of I/O for BHEL supplied equipment 

(Dosing System etc.) 

4 System Loading : Loading of controller shall not exceed 50% with installed spares;  

5 System Redundancy : Controller - 1:1; Communication / Network cords – 1:1; Power supply – 1:1; I/O cards – 1:1;  

 

All the control processors offered for the Standalone VAM PLC shall be in dual redundant 

configuration with redundancy in memory, power supply, communication interface etc.  

The system shall be designed to ensure that failure of any single control processor or 

communication processor in the system shall not cause the operator to loose control of 

visual communication with the process.  Redundant control processors shall be in separate 

racks to maximize availability. The failure shall be annunciated on the operator station. The 

system offered shall be expandable, flexible and upgradable and shall be able to be 

configured for wide range of process application and easily field changeable with the help 

of user-friendly software. Redundant hardware like memory, power supply, communication 

interface etc. shall be in separate racks. Controllers shall be one-to-one redundant. i.e. 

redundant controller shall not support more than one controller for redundant functions. 

Data Highway connecting all Controllers, Operator Stations, Printers, remote I/O system 

shall be dual redundant data cable, so that failure of one shall be taken over by the other 

automatically and the failure shall be communicated/annunciated. 

6 Engineering Station : Configuration change of logic and application program in standalone PLC shall be possible 

through engineering station (laptop). All required hardware and software shall be 

considered and offered by the bidder. 

7 Work stations’ Control 

desk 

: CRCA Sheet consoles (Desktop type) for mounting the monitors and printer (A4) consoles 

along with operator chairs The console shall have provision for mounting the PC’s in 

closed enclosure with lock and key arrangement, surge protected power sockets, cooling 

fans provision for mounting key boards, mouse in guide mounted trays shall be 

considered.  Refer Annexure-[E] of this specification  

8 Operating Station, 

Engineering Station 

& Printers 

 1) The Operating Station shall present the necessary plant information in a manner, which 

can be easily understood and absorbed by the Operator. 

2) These displays shall be in the form of plant overviews, area overviews, group and sub 

group overviews, drive level displays, alarm list, sequences of event list with time 

stamping, mimic diagrams, hardware status displays, logs, bar charts, trends curves, etc. 

3) All the Operating Stations (HMI) and Engineering Stations shall be of desktop mounted 

workstations and one number of portable Laptop (EWS & Documentation). All the 

Operating Stations & Engineering Stations shall be of open architecture with universal 

hardware and software platform with plug and play feature and shall be suitable for 

continuous operation in industrial environment. 

4) The Operating Stations envisaged standalone PLC system (LDO/HFO pump house) Plant) 

shall be complete with processor, memory, power supply, bulk memory units, high 

resolution color monitor, key-board, mouse, communication interface modules, printer 

etc. along with necessary software modules. Dual screen (sideDual screen (sideDual screen (sideDual screen (side----bybybyby----sidesidesideside) shall be provided 

with operation by single mouse and keyboard having full screen mode and multi window 

mode. Selection of screens shall not be required. Multi-window environment shall also 

be provided. Operating Stations shall acquire process data by an event driven method 

(on demand by the operator to avoid unnecessary loading in the network). All the 

operating commands / actions shall be stored, logged and protected with password 

identity. Modifications/alterations on such stored commands/actions shall not be 

permitted. Such commands / actions shall be printed out only on demand with password. 

 

5) Each Engineering station, Operating Workstation, printer server shall have the following 

minimum design features and shall be identical and interchangeable: 

♦ CPU Processor shall be latest configuration. 

♦ Minimum 8 GB RAM and shall be expandable.  

♦ Minimum 500 GB internal Hard Disc.  
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♦ High resolution 24” LED Flat panel, TFT active matrix type colour monitor with 

minimum pixel resolution of 1080 x 1920, 32 bit colour support with mounting arm 

provisions / tilt swivel bases of reputed makes. 

♦ Minimum six(6) USB Ports & HDMI ports  

♦ Serial, Parallel, USB, Network interface ports for connecting the data highway, 

printers etc. One spare serial and parallel port shall be provided additionally. 

♦ Consoles for mounting the monitors, key-board, mouse and the electronic unit of 

the Operating stations. 

♦ Optical Mouse with enable/disable provision. Fixed pad types finger move only 

mouse shall be offered. 

♦ Latest DVD-RW for data back-up and installation. 

♦ Dust and drip proof QWERTY keyboard for operating and other functions. 

♦ Dynamic graphic capability with control through dynamic graphics. 

♦ Minimum 8 levels of software security feature shall be provided. 

 

6) Colour Laser Jet PrinterColour Laser Jet PrinterColour Laser Jet PrinterColour Laser Jet Printer (Multifunction) – A4, 600 x 600 DPI, Duplex printing – 1 no.  shall 

be offered for connection to the console for data logging, Report generation, SOE & 

Alarm printing. Covers shall be provided for all printers with locking facilities. 

 

7) Printers shall be provided with required printer stands/tablesprinter stands/tablesprinter stands/tablesprinter stands/tables with required number of 

power supply points.  

 

8) Consumables such as printer papers, cartridgesConsumables such as printer papers, cartridgesConsumables such as printer papers, cartridgesConsumables such as printer papers, cartridges, etc. shall be provided along with the 

printers. Sufficient quantity of consumables shall be supplied for operating the system up 

to guarantee period and hand over the excess after commissioning.  

 

9) The engineering station offered shall have provision for performing the following 

minimum engineering functions.  

♦ Database configuration.  

♦ Automatic downloading of the configurations to respective control stations.  

♦ Configuration of various control functions, displays  

♦ Configuration of alarm settings, values, changing PID values.  

♦ Disk initialization.  

♦ Calling of detailed self-diagnostic displays for  

♦ maintenance aid.  

♦ Documentation software for system engineering  

9 Chairs : 2 No Industry standard revolving chairs for each work station with wheels and with provision 

for adjustment of height (hydraulically/gas lift) shall be provided. These shall be designed for 

sitting for long duration such that these are comfortable for the back. 

10 Other technical & 

software 

requirements 

: 1) Refer Annexure-[E] of this specification for all other technical requirements 

2)2)2)2) Software Licenses shall be valid for lifetime. Software Licenses shall be valid for lifetime. Software Licenses shall be valid for lifetime. Software Licenses shall be valid for lifetime.     

3) All softwares provided shall necessarily include the cost for perpetual license(s) for use on 

all the machines and shall include software upgrades as & when released by the software 

agency for a period of three (3) years after warranty/guarantee period. 

4) PLC shall be provided with necessary interface hardware and software for dual fiber optic 

connectivity & interconnection with Plant DCS for two–way transfer of signals for 

information sharing. The information shall be made available through communication link 

conforming to protocol FO/UTP interface modules as per the requirement of third-party 

devices. Bidder scope includes the design, engineering, supply, erection, testing and 

commissioning the necessary media convert and LIU and its accessories with necessary 

cables. 

5) For time synchronization of PLC, 1 Number redundant SNTP signal from EDN Master clock 

shall be provided.  

6) Bidder shall confirm the Design & development of logics, LDO/HFO system, important 

selective data viewing should be envisaged in Boiler-6 DCS system, SCADA and alarm 

displays in Standalone PLC for ES/OWS (All in 1 Desktop) system at the respective control 

room 
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11 Cycle time, scan 

time & response 

time for PLC 

 ♦ The cycle time for analog measurements shall be better than 250 milliseconds and the cycle 

time for closed loops shall be better than 100 milliseconds. Cycle time includes scanning, 

signal conditioning and execution of the control software blocks and updating the database. 

Cycle time shall be continuously and freely configurable without discrete steps.  

♦ Scan time is defined as time taken by system to read input, process input executing logic and 

update control output for all the logics configured within the system.  

♦ The dynamic parameters on the VDU screen shall be updated in one second or better.  

♦ Window / display call up time shall be one second or better. This is the time between pressing 

of the last key/mouse click and appearance of the last character on the screen. 

12 Installed Spares for 

I/Os and cables, 

Commissioning spares 

and consumable    

: As per Annexure-[E] of this specification 

13 Special Tools and 

Tackles  

 

 Special tools and tackles required for regular operation and maintenance of the system and 

equipment quoted by the Tenderer shall be included in the scope of supply. Itemized list and 

quantity of tools and tackles included shall be indicated in the offer.  

14 Additional points  Tenderer shall confirm the Design & development of logics, VAM important selective data 

viewing should be envisaged in Boiler-6 DCS system through hardwired I/Os. I/O list of the 

same shall be provided by vendor during execution. 

 

2.2.2.2. Panel SpecificationPanel SpecificationPanel SpecificationPanel Specification    

2.1 PLC Panels shall be designed & manufactured as per Annexure-[E] of this specification. 

2.2 Other requirements shall be as given below: 

a) Installation location ::::    Chiller Control Room (in ESP bldg.); Chiller Control Room (in ESP bldg.); Chiller Control Room (in ESP bldg.); Chiller Control Room (in ESP bldg.);  Indoor in air-conditioned room 

b) Panel color ::::    To be intimated during detail engineering 

c) Panel Cable entry ::::    From Bottom 

d) Removable gland plate at bottom ::::    Required    

 



S. NoS. NoS. NoS. No QuantityQuantityQuantityQuantity UnitsUnitsUnitsUnits RemarksRemarksRemarksRemarks

[A][A][A][A]

1 1 Set

2 1 Set

3 1 Set

4 1 Set

5 1 Set

6 1 Set

7 1 Set

8 1 Lot Note-(1)

9 1 Set

10 1 Set Note-(2)

11 1 Set

12 1 Set

13 1 Set

NOTES ::NOTES ::NOTES ::NOTES ::

1

2

VAM PLC - Supply, Design, Engg, Testing & Training - [MAIN SUPPLY] VAM PLC - Supply, Design, Engg, Testing & Training - [MAIN SUPPLY] VAM PLC - Supply, Design, Engg, Testing & Training - [MAIN SUPPLY] VAM PLC - Supply, Design, Engg, Testing & Training - [MAIN SUPPLY] 

Item DescriptionItem DescriptionItem DescriptionItem Description

PLC Pkg

1 No 24" TFT-LCD ES/OWS (All in 1 Desktop) with a A4 size colour Laser jet printer and operator 

consoles with all sets of licensed Softwares, UPS + Furniture & chairs as required for work 

station & printer as per PY56562 and its annexures

All other cables (signal, control, power & other special cables like pre-fab cables, etc.) required 

between bidder supplied equipments

1 No Laptop [EWS] with all sets of licensed Softwares + Furniture & chairs as required for work 

station as per PY56562 and its annexures

Armoured Fibre Optic cable with 2" rodent proof HDPE conduits (for purchaser's use - 

connecting cable between VAM PLC and DCS)

Armoured cable for Time synchronisation of VAM PLC with EDN master clock

List and Quantities shall be reviewed during detail engineering. 

Consumables used for commissioning shall be considered part of commissioning spares and shall be supplied by package vendor.

Bill of material Bill of material Bill of material Bill of material 
Annexure -[34A] of Annexure -[34A] of Annexure -[34A] of Annexure -[34A] of 

PY51737PY51737PY51737PY51737

VAM PLC SystemVAM PLC SystemVAM PLC SystemVAM PLC System Rev Rev Rev Rev 00000000

Project:  Nalco Damanjodi 18.5 MW STG + 300 TPG Boiler ProjectProject:  Nalco Damanjodi 18.5 MW STG + 300 TPG Boiler ProjectProject:  Nalco Damanjodi 18.5 MW STG + 300 TPG Boiler ProjectProject:  Nalco Damanjodi 18.5 MW STG + 300 TPG Boiler Project

Termination accessories like cable glands, lugs, etc for all incoming / outgoing cables of bidder 

supplied panels / Systems / items

Any Special tools & tackles (as required)

PLC - TRAINING: PLC - TRAINING: PLC - TRAINING: PLC - TRAINING: System Hardware & Software Maintenance, Plant Operation training as per 

Annexure-[E]

FAT (BHEL+M. N. DASTUR +NALCO) 

Erection / Commissioning material required for completeness of above system

Documentation (Engg + As-ship+Erection & commission docs + As-Built+O&M manuals+test 

certificates+Catalogues+etc)

Consumables as per Annexure-34

Page 1 of 1
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