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Specific Technical Requirement    

                                      

AIR CONDITIONING PLANT 
 

5X800 MW 

YADADRI TPS, NALGONDA 
 

 

1. The bidder shall provide complete Instrumentation, control system for control, 
monitoring and operation of Air Conditioning Plant. The requirements given are to 
be read in conjunction with detailed Technical specification. Further in case of any 
discrepancy in the requirement within the same section noted by the bidder in the 
specification, the same will be brought to the notice of BHEL in the form of pre bid 
clarification. In absence of any pre bid clarification, the more stringent requirement as 
per interpretation of customer shall prevail without any commercial and time implication.  
 

2. Air Conditioning Plant along with ventilation system (through separate contract) 
shall be operated & controlled from common stage-wise PLC based control system with 
interface with plant DCS. Operation & Control of HVAC plant is envisaged through 
PLC/RIO’s panels mentioned below which are placed at different locations.: 

 
Stage # 1  

 Stage I (Unit 1 & 2) PLC panel to be placed in Stage # I - AC plant control room 
located at ground floor of CCR/CER (Unit # 1 & 2). 

 Stage I (Unit 1 & 2) RIO panel to be placed in FGD Stage I Control Room. This 

 RIO panel will be hooked up with stage I PLC panel. 
 

Stage # 2  
 Stage II (Unit 3, 4 & 5) PLC panel to be placed in Stage # 2 - AC plant control 

room located at ground floor of CCR/CER (Unit # 3 & 4). 

 Stage II (Unit 3, 4 & 5) RIO panel to be placed in FGD Stage II Control Room. 

 This RIO panel will be hooked up with stage II PLC panel. 
 

Common RIO’s to be hooked up with both PLC’s i.e., stage I & stage II PLC panels 
 

 Common RIO panel to be placed in Switchyard control room and hooked up 
with both stagewise PLC’s.  

 Common RIO panel to be placed in DM Plant Control room and hooked up with 
both stagewise PLC’s. 

 
Tentative I/O’s count for Ventilation system (AHU and UAF’s) is annexed.  

 

3. A common, stagewise PLC based control system cum Annunciation panel with solid 
state annunciation windows along with product integrated microprocessor panel for the 
chilling unit shall be provided for the operation of Air Conditioning and Ventilation system 
by the AC system vendor. 

 
4. PLC shall have redundancy at processor (HOT STANDBY), power supply, 

communication system. 
 

5. PLC shall have the facility to synchronize its time with BHEL supplied GPS.Necessary 
Hardware (IRIG-B port) for same at PLC end to be provided by bidder. The cable 
connecting PLC and GPS shall be in BHEL scope. 

6. Redundant PLC communication shall be provided for communication between PLC and 
DCS through serial link with OPC Compliant for monitoring /Control. For detail, please 
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AIR CONDITIONING PLANT 
 

5X800 MW 

YADADRI TPS, NALGONDA 
 

 

refer PLC Architecture Diagram. Separate OPC servers with required 
hardware/software to interface with main plant DCS shall be provided. 
 

7. Following is the HMI requirement 

 1 no. OWS to be placed in main control room CCR1 

 1 no. OWS to be placed in main control room CCR2 

 1 no. OWS to be placed in main control room CCR3 

 2 no. OWS, 1 no. OEWS and 1 no. A3/A4 printer to be placed in local control 
room (LCR) stage #1 

 2 no. OWS, 1 no. OEWS and 1 no. A3/A4 printer to be placed in local control 
room (LCR) stage # 2 

 1 no. OEWS to be placed in FGD 1 control room. 

 1 no. OEWS to be placed in FGD 2 control room. 

 1 no. OEWS to be placed in Switchyard control room. 

 1 no. OEWS to be placed in DM Plant control room. 

 1 no. Laptop for each Stage PLC. 
 

8. Redundancy of sensors shall be provided, irrespective of instrumentation shown 
in the PID, by bidder as per following: 
(i) Triple redundancy for all analog and binary inputs required for protection of system 
/drives. 
(ii) For all other control functions & alarms, dual redundancy of the sensors shall be 
provided by the bidder. 
 

9. Supplied system shall provide group alarms to be hardwired to plant DCS.Same shall 
be discussed during detail engineering. 
 

10. Redundant Uninterrupted Power Supplies (UPS) with adequate rating of continuous 
duty with backup shall be provided for the stage wise PLC system. Redundant non-UPS 
supply feeder 415 V, 3 phase, AC supply shall be provided by BHEL based on the load 
data provided by the bidder. Power supply requirement of PLC RIO panels at FGD 
control rooms shall be fed from stage wise UPS while PLC RIO panel at switchyard and 
DM plant shall be fed from both stage wise UPS. 
UPS is in bidder’s scope and shall be in line with the specifications of main plant UPS. 

 
11. The quantity of instruments for the system shall be as per tender P &ID wherever 

provided of the respective system as a minimum, for bidding purpose. However, Bidder 
shall also include in his proposal all the instruments and devices that are needed for the 
completeness of the plant auxiliary system/ equipment supplied by the bidder, even if 
the same is not specifically appearing in the P & ID. During detail engineering if any 
additional instruments are required for safe & reliable operation of plant, bidder shall 
supply the same without any price implication. 

 
12. All the instruments shall be supplied along with necessary fittings, accessories, valve 

manifold, root valves, Junction box, Canopy & Structural steel as required. Instrument 
Installation along with hardware shall be in bidder scope. Double root valves shall be 
provided where pressure is above 40 Kg/cm2. 
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13. The solenoid operated valves/ damper/gates shall have limit switches for open/ close 
feedback. Solenoid valve shall be rated for 24 V DC only. 

 
14. The junction boxes/LIEs for termination of instruments /solenoid valve limit switches etc. 

are in bidder’s scope. All instruments shall be terminated on JB/LCP in field and both 
instrument and JB/LCP are in bidder scope. 

 

15. Enclosure class of all transmitters & electronics items including JBs shall be explosion 
proof. 

 
16. The make/model of various instruments/items/systems shall be subject to approval of 

owner/purchaser during detailed engineering stage. No commercial implication in this 
regard shall be acceptable. In case of any conflict or repetition of clauses in the 
specification, the more stringent requirements among them are to be complied with. 

 
17. All necessary instruments such as transmitters/temperature 

elements/sensors/switches/gauges etc. shall be provided for safe, efficient & reliable 
operation and maintenance of the air conditioning plant.  

 
18. Transmitters shall be provided instead of switches. 

 
19. All Instruments must have separate tapping lines. Sharing of the same tapping pipe for 

redundant instruments or various different instruments is not acceptable. 
 

20. As a general rule, measuring points and measuring equipment for critical protection 
shall be separate from and not combined with measuring equipment for the automatic 
control equipment. 

 
21. The design, manufacture, inspection, testing, site calibration and installation of all C&I 

equipment and systems covered under this specification shall   conform   to   the   latest   
editions   of   applicable codes   and standards eg. ANSI, ASME, IEEE, ISO, IEC, IGCI, 
AWS, NFPA, AISC, IGS, SAMA, UBC, UL, NESC, NEMA, ISA, DIN, VDE, IS etc. 

 
22. Every panel-mounted instrument, requiring power supply, shall be provided with a pair 

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

 
23. Provision for separate Terminal block/wiring diagram for power and control blocks of 

control panel to be ensured. 
 

24. Power supply derived for Transmitters, contact interrogation, interposing relay and 
solenoid shall generally be ungrounded 24V D.C only. In all cases redundancy in power 
modules shall be considered. 
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25. Bidder to note that all the transmitters/instruments supplied by Bidder shall be rack 
mounted.  The racks shall be preassembled and provided by Bidder. Also no 
instruments / analyzers & JBs/Racks should be protruding on the walkway. 

 
26. Each valve/instrument shall be fitted with a stainless steel or aluminum nameplate 

indicating the valve/instrument service and reference number in accordance with the 
approved equipment coding system. 

 

27. The equipment shall be of modern, compact design incorporating the latest 
developments in proven technology. 

 
28. Solenoid valves shall be kept in pneumatic junction boxes only. Air distribution for SOV's 

shall be through SS manifold with SS isolation valves and auto drain traps and SS tubing 
from SOV to valves shall not be more than 6 meters. 
 

29. All furniture (tables, chairs etc.) required for PLC operator HMI shall be in bidder's 
scope. Chairs shall be capable of being adjusted for height and position of backrest. 
One table and chair shall be provided for each operator station and separate table for 
each printer. 
 

30. Electronic instruments shall not be located close to hot lines, vessels or other hot 
equipment. Ambient temperatures exceeding 80 °C shall not result in calibration 
difficulties or rapid deterioration of electronic components. 

 
31. All the instruments/equipment/electrical items shall be provided & designed with 

maximum star rating in line with energy conservation policies as per latest international 
standards at the time of supply. 
 

32. Bidder to provide erection hardware including canopies, structural steel as required. 
 

33. Bidder to perform tests of C&I items/instruments/systems as per quality plans/type test 
attached in the specification. 
 

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

35. Each valve/instrument shall be fitted with a stainless steel or aluminium nameplate 
indicating the valve/instrument service and reference number in accordance with the 
approved equipment coding system. 
 

36. Provision for separate Terminal block/wiring diagram for power and control blocks of 
control panel to be ensured. 

 
37. Mandatory spares have to be supplied by bidder as mentioned in the specification. 
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38. The specifications for instruments mentioned in the specification are minimum 
requirements. Datasheets of instrument shall be subject to customer/owner approval. 

 
39. Editable & pdf copy of Drawings/Documents and data to be furnished after award of the 

contract: 

 Local Control room drawing 

 GA & wiring diagram of local panel. 

 PLC configuration diagram. 

 Local control panel & instruments data sheet. 

 Control & operational write-up for the system 

 Control scheme/ logic diagram 

 List of Drives (Solenoid valves etc.) 

 I/O list 

 Power requirement. 

 JB grouping document. 

 Cable schedule and cable interconnection drawing. 

 Instrument schedule 

 Alarm Schedule 

 SOE schedule 

 Instrument hook-up diagram. 

 Mandatory spare BOQ 

 UPS load list 

 Any other document decided during detailed engineering. 
 

 

Notes: 
 

1. All equipment items shall be of latest design with proven on track record from 
reputed experienced manufacturers of specified type and range of equipment. The 
make/model of various instruments/items/systems and instrument sub-vendor shall 
be subject to approval of BHEL/Customer during detailed engineering stage. 

 
2. The above given scope is indicative & minimum. Any item/ equipment not indicated 

above however required for the completeness of the system is to be supplied by 
bidder without any technical, commercial and delivery implication to BHEL. 

 
3. Documents of C&I System shall be submitted to end user/owner for approval during 

detail engineering. Changes, if any, shall be accommodated by the bidder without 
any price/time implication. 

 
4. Uniformity of make and type of instruments and control components shall be 

followed   throughout for rationalization of spares’ inventory, except for certain 
proprietary items where this requirement cannot be met.  
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IO COUNTS FOR VENTILATION SYSTEM 
 
 

   Ventilation Ventilation (drive) 

STAGE#1 DI AI DI DO AI 

Main Power House 90 20 330 180 85 

Service Building 0 0 0 0 0 

ESP Building #1 20 5 160 60 35 

ESP Building #2 20 5 160 60 35 

FGD Building  20 5 160 60 35 

STAGE#2           

Main Power House 150 30 550 220 120 

Service Building 0 0 0 0 0 

ESP Building #3 20 5 160 60 35 

ESP Building #4 20 5 160 60 35 

ESP Building #5 20 5 160 60 35 

FGD Building  20 5 160 60 35 

COMMON           

DM Plant 0 0 0 0 0 

 
 

Note: The above list of IO counts is for ventilation system and for 
estimation purpose only. The final IO count may vary in the range of +/-
20 %. Additional IO’s if required for the ventilation system shall be 
provided by the successful bidder without any cost and delivery 
implication to BHEL. The spares IO shall be considered separately in 
line with the requirement of technical specification. 
 
The IO’s for the AC system shall be derived by the bidder inline with the 
requirements of the technical specification. 
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D 

REV. NO. 00 DATE:15/05/2019 

SHEET  1 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

GENERAL* 

* PROJECT 5 X 800 MW YADADRI TPS, NALGONDA    

OFFER REFERENCE 

* TAG NO. SERVICE 

* DUTY  ON / OFF **          INCHING 

* LINE SIZE (inlet/outlet): MATERIAL  

* VALVE TYPE 
 GLOBE         GATE         REG. GLOBE   
 BUTTERFLY        

* OPENING / CLOSING TIME 

* WORKING PRESSURE 

AMBIENT CONDITION 
SHALL BE SUITABLE FOR CONTINUOUS 
OPERATION UNDER AN AMBIENT TEMP. OF 0-55 
DEG C AND RELATIVE HUMIDITY OF 0-95% 

 VALVE SEAT TEST PRESS BIDDER TO SPECIFY 

 REQUIRED VALVE TORQUE BIDDER TO SPECIFY 

 ACTUATOR RATED TORQUE BIDDER TO SPECIFY 

CONSTRUCTION 
AND SIZING

CONSTRUCTION TOTALLY ENCLOSED, WEATHER PROOF, IP:68  

MECHANICAL POSITION INDICATOR TO BE PROVIDED FOR 0-100% TRAVEL 

BEARINGS 
DOUBLE SHIELDED, GREASE LUBRICATED ANTI-
FRICTION. 

GEAR TRAIN FOR  
LIMIT SWITCH/TORQUE SWITCH 
OPERATION 

METAL (NOT FIBRE GEARS).  SELF-LOCKING TO 
PREVENT DRIFT UNDER TORQUE SWITCH 
SPRING PRESSURE WHEN MOTOR IS DE-
ENERGIZED.

SIZING 

OPEN/CLOSE AT RATED SPEED AGAINST 
DESIGNED DIFFERENTIAL PRESSURE AT 85% OF 
RATED VOLTAGE.  FOR ISOLATING SERVICE 
THREE SUCCESSIVE OPEN-CLOSE OPERATIONS 
OR 15 MINS. WHICHEVER IS HIGHER. FOR 
INCHING SERVICE - 150 STARTS/HR MINIMUM & 
FOR REGULATING SERVICE - 600 STARTS/HR 
MINIMUM.

HANDWHEEL as 
per standard EN 
12570:2000 

* REQUIRED  YES   NO 

* ORIENTATION  TOP MOUNTED  SIDE MOUNTED 

*TO DISENGAGE AUTOMATICALLY DURING MOTOR OPERATION.

ELECTRIC         
ACTUATOR 

ACTUATOR MAKE/MODEL BIDDER TO SPECIFY 

MOTOR MAKE / MODEL / TYPE / RATING 
(KW) (REFER NOTE NO. 6 & 7) 

BIDDER TO SPECIFY 

@ MOTOR TYPE 
SQUIRREL CAGE INDUCTION MOTOR, STARTING 
CURRENT LIMITED TO SIX TIMES THE RATED 
CURRENT-INCLUSIVE OF I.S. TOLERANCE 

ACTUATOR APPLICABLE WIRING 
DIAGRAM 

 ENCLOSED (BIDDER TO CONFIRM)  
DRG. NO. 3-V-MISC-24227 R00 

COLOUR SHADE  BLUE (RAL 5012)                             …….   

PAINT TYPE (## Refer Notes)  ENAMEL                EPOXY CONFIRMING TO 
CORROSION CATEGORY C5-I 

SHAFT RPM BIDDER TO SPECIFY 

OLR SET VALUE BIDDER TO SPECIFY 

@ STARTING / FULL LOAD CURRENT BIDDER TO SPECIFY 

NO. OF REV FOR FULL TRAVEL BIDDER TO SPECIFY 

@ PWR SUPP TO MTR / STARTER 415V, 3PH, AC  

@ CONTROL VOLTAGE REQUIREMENT TO BE DERIVED FROM THE POWER SUPPLY TO 
THE STARTER  230 V  110 V 

@ ENCLOSURE CLASS OF MOTOR  IP 67    IP 68        FLAME PROOF      

@ INSULATION CLASS  CLASS-F TEMP. RISE LIMITED TO CLASS-B  
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D 

REV. NO. 00 DATE:15/05/2019 

SHEET  2 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

@ WINDING TEMP PROTECTION 
 THERMOSTAT (3 Nos.,1 IN EACH PHASE) 
 --------------------------------------------------------- 

SINGLE PHASE / WRONG PHASE 
SEQUENCE PROTECTION 

REQUIRED (THERMISTOR PTC) 

INTEGRAL  
STARTER 

INTEGRAL STARTER REQUIRED             NOT REQUIRED  

TYPE OF SWITCHING DEVICE  CONTACTORS             THYRISTORS  

TYPE  CONVENTIONAL  SMART (NON-INTRUSIVE)  

IF SMART (REFER BELOW POINT a – h ) 

 a) SERIAL LINK INTERFACE  INTEGRAL                           FIELD MOUNTED 

 b) SERIAL LINK PROTOCOL 
 FOUNDATION FIELD-BUS  PROFI-BUS  
 DEVICE NET             …………

 c) SERIAL LINK MEDIA  
 TWISTED PAIR Cu-CBL     CO-AXIAL Cu-CBL 
 OFC 

 d) HAND HELD PROGRAMMER  REQUIRED     NOT REQUIRED  

    e) TYPE OF HAND HELD     
PROGRAMMER

 BLUETOOTH        INFRARED    ..............  

 f) MASTER STATION  REQUIRED     NOT REQUIRED  

 g) MASTER STN INTRFACE WITH DCS  MODBUS     TCP/IP 

     h) DETAILS OF SPECIAL CABLE  ENCLOSED     NOT REQUIRED  

STEP DOWN CONT.  TRANSFORMER  REQUIRED            

OPEN / CLOSE PB REQUIRED              NOT REQUIRED  

STOP PB  REQUIRED              NOT REQUIRED  

INDICATING LAMPS  REQUIRED              NOT REQUIRED  

LOCAL REMOTE S/S REQUIRED              NOT REQUIRED  

STATUS CONTACTS FOR MONITORING REQUIRED              NOT REQUIRED  

INTEGRAL STARTER DISTURBED 
SIGNAL(Refer Note 14) 

REQUIRED (O/L RELAY OPERATED, 
CONT./POWER SUPPLY FAILED, S/S IN LOCAL, 
TORQUE SWITCH OPTD. MID WAY, )  

ACTION ON LOSS OF EXTERNAL 
ELECTRIC POWER 

STAYPUT              FAIL SAFE 

INTERPOSING 
RELAY/OPTO 
COUPLER 
(Applicable for 
integral Starter) 
DATASHEET & 
WIRING
DIAGRAM OF 
ISOLATION 
DEVICE TO BE 
PROVIDED

TYPE OF ISOLATING DEVICE 
 INTERPOSING RELAY     OPTO COUPLER 

TO BE DECIDED DURING DETAILED 
ENGINEERING 

QUANTITY  2 NOs.              3 NOs. 

DRIVING VOLTAGE  20.5 – 24V DC  _____________V DC  

DRIVING CURRENT  125mA  MAX  _____________mA  MAX  

LOAD RESISTANCE 
 > 192 ohms - <25 k ohms   
 > _______ohms - < __________ohms   

TORQUE 
SWITCH
(Not Applicable 
for Smart 
Actuator) 
($$ Refer 
Notes) 

MFR & MODEL NO. BIDDER TO SPECIFY 

OPEN / CLOSE 1 No.   2Nos.     /     1 No.    2Nos 

CONTACT TYPE 2 NO  +  2 NC 

RATING 5A 240V AC AND 0.5A 220V DC 

CALIBRATED KNOBS(OPEN&CLOSE TS) REQUIRED FOR SETTING DESIRED TORQUE  

ACCURACY +3% OF SET VALUE 

LIMIT SWITCH 
(Not Applicable 
for Smart 

MFR & MODEL NO. BIDDER TO SPECIFY 

OPEN : INT : CLOSE 
1 No 
2 Nos. 2 Nos. (ADJ.) 

1 No. 
2Nos.
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SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D 

REV. NO. 00 DATE:15/05/2019 

SHEET  3 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

Actuator) ($$ 
Refer Notes) CONTACT TYPE 

2 NO + 2 NC 

RATING (AC / DC) 5A 240V AC AND 0.5A 220V DC 

ACCURACY 2% OF SET VALUE 

POSITION  
TRANSMITTER 

POSITION TRANSMITTER (For inching 
duty & other specific applications) 

 REQUIRED  NOT REQUIRED 

MFR & MODEL NO. BIDDER TO SPECIFY 

TYPE 
 ELECTRONIC (2 WIRE) R/I CONVERTER   
 ELECTRONIC (2 WIRE) CONTACTLESS 

SUPPLY  24V DC           ……… 

OUTPUT  4-20mA     

ACCURACY + 1% FS 

SPACE 
HEATER

@SPACE HEATER REQUIRED 

@ POWER SUPPLY (NON INTEGRAL) 230V AC,1 PH.,50 Hz 

@ POWER SUPPLY (INTEGRAL) BIDDER TO SPECIFY 

@ RATING 

TERMINAL 
BOX 

ACTUATOR/MOTOR TERMINAL BOX REQUIRED 

ENCL CLASS ACTUATOR/MOTOR  T.B. @  IP 68                               @ ………

@ EARTHING TERMINAL  REQUIRED 

PLUG & SOCKET  REQUIRED  NOT REQUIRED  

NO. OF PINS REQUIRED(TO BE 
CHECKED AS PER SIGNALS IN DRIVE 
CONTROL PHILOSOPHY) 

NOS. OF PLUG & SOCKET 
 1 Nos. for ON/OFF   2 NOS.(for inching duty)  
 OTHER (TO BE SPECIFIED INLINE WITH DRIVE 

CONTROL PHILOSOPHY) 
                    

CABLE GLANDS 

@ POWER CABLE GLAND SIZE:----------------------- 

@ SPACE HEATER CABLE GLAND SIZE:----------------------- 

CONTROL CABLE GLANDS-1 INSTRUMENT CABLE SIZE FOR ON/OFF DUTY 
VALVES SHALL BE 8PX0.5 SQMM. ONE CABLE 
GLAND OF OD SIZE 20 MM. 
INSTRUMENT CABLE SIZE FOR INCHING DUTY 
TYPE VALVES SHALL HAVE TWO NO. CABLES 
(ONE NO. 8PXO.5 SQMM AND 2ND 2PXO.5 SQMM) - 
TWO NO. GLANDS OF OD SIZES 20 MM & 15 MM.

CONTROL CABLE GLANDS-2 

WEIGHT  TOTAL WEIGHT (ACTUATOR + 
ACCESSORIES) 

BIDDER TO SPECIFY _________________ Kg. 

 
 
26 of 170



SPECIFICATION
 FOR  

MOTORISED VALVE ACTUATOR 

DOCUMENT NO. : PE-ID-417-145-I902 

VOLUME II B 

SECTION D 

REV. NO. 00 DATE:15/05/2019 

SHEET  4 OF 4

Data Sheet A & B

DATA SHEET-A  
(TO BE FILLED BY PURCHASER) 

DATA SHEET-B 
(TO BE FILLED-UP BY BIDDER) 

NOTES:
1. SCOPE:  DESIGN, MANUFACTURE, INSPECTION, TESTING AND DELIVERY TO SITE OF ELECTRIC ACTUATOR FOR INCHING OR OPEN / 

CLOSE DUTY. 

2. CODES & STANDARDS: DESIGN AND MATERIALS USED SHALL COMPLY WITH THE RELEVANT LATEST NATIONAL AND INTERNATION 
STANDARD.  AS A MINIMUM, THE FOLLOWING STANDARDS SHALL BE COMPLIED WITH: 
IS-9334, IS-2147, IS-2148, IS-325, IS-2959, IS-4691, IS-4722, IEC 60947-5-1 AND EN 15714-3 :2010 OR LATEST VERSION. 

3. TEMPERATURE RISE SHALL BE RESTRICTED TO 70 DEG. C FOR AMBIENT TEMPERATURE OF 50 DEG C. 

4. CABLE GLANDS OF DOUBLE COMPRESSION TYPE, BRASS MATERIAL SHALL BE PROVIDED. 

5. THE TORQUE SWITCHES SHALL BE PROVIDED WITH MECHANICAL LATCHING DEVICE TO PREVENT OPERATION WHEN UNSEATING FROM 
THE END POSITIONS. THE LATCHING DEVICE SHALL UNLATCH AS SOON AS THE VALVE LEAVES THE END POSITION. IF SUCH PROVISION 
IS NOT POSSIBLE, THE TORQUE SWITCHES SHALL BE BYPASSED BY END-POSITION LIMIT SWITCHES WHICH OPENS ON VALVE LEAVING 
END POSITION.THESE LIMIT SWITCHES ARE ADDITIONAL TO THE NUMBER OF LIMIT SWITCHES SPECIFIED ELSEWHERE. 

6. THE MOTOR SHALL BE SUITABLE FOR DIRECT ON LINE STARTING. 

7. THE MOTOR SHALL BE CAPABLE OF STARTING AT 85 PERCENT OF RATED VOLTAGE RUNNING AT 80 PERCENT OF RATED VOLTAGE AT 
RATED TORQUE AND 85 PERCENT RATED VOLTAGE AT 33 PERCENT EXCESS RATED TORQUE FOR A PERIOD OF 5 MINUTES EACH. 

8. IN ADDITION TO ABOVE REQUIREMENTS FOR LIMIT/TORQUE SWITCH, MECHANICAL END STOP WITH ACCURACY OF 2% SHALL BE 
SUPPLIED.

9. IT SHOULD BE POSSIBLE TO OPERATE THE ACTUATOR LOCALLY. LOCKABLE LOCAL/REMOTE SELECTION SHALL BE PROVIDED ON THE 
ACTUATOR.

10. LOCAL POSITION INDICATOR SHALL BE PROVIDED FOR 0 TO 100 % TRAVEL. 

11. CONTROL WIRING SHALL BE SUITABLE VOLTAGE GRADE COPPER WIRE 1.5 SQ. MM. 

12. ENDURANCE: RATED TORQUE RANGE SHOULD BE BASED ON ISO 5211, ISO5210. 

13. TAG PLATE SHALL BE CONFIRMING TO STANDARD BS-15714. 

14. INTEGRAL STARTER/ACTUATOR DISTURBED SIGNAL SHALL BE CHECKED AND INCLUDE AS PER DRIVE CONTROL PHILOSOPHY. 

15. ** VALVES WITH 10 DEGREE/20DEGREE FEEDBACK REQUIREMENT FOR APPLICATIONS SUCH AS CW/ACW/PLANT WATER SYSTEM ETC 
SHALL BE CONSIDERED AS INCHING DUTY VALVES. ACCORDINGLY, POSITION FEED BACK TRANSMITTER, PLUG & SOCKET 
REQUIREMENT SHALL BE CONSIDERED. 

          $$        TORQUE SWITCH & LIMIT SWITCH SHALL ACT INDEPENDENT OF EACH OTHER. TANDEM OPERATION IS NOT ACCEPTABLE. 

          ##        EPOXY PAINT IS RECOMMENDED FOR COASTAL AREAS.

PREPARED BY CHECKED BY APPROVED BY VENDOR COMPANY SEAL 

NAME RINKY RAVINDER K RAINA SHIVRAJ SINGH BANSALA NAME

SIGNATURE SIGNATURE 

DATE 15.05.2019 15.05.2019 15.05.2019 DATE 

NOTES* = TO BE FILLED BY MPL (LEAD AGENCY).         @ BE FILLED BY ES  
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



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VOLUME : VI 
SECTION-VI

SUB SECTION - B 
PROGRAMMABLE LOGIC CONTROLER (PLC) / 

PROPRIETARY CONTROL SYSTEM 
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Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS V VI/S-VI/SS-B : 2 
(e-PCT-TS-K-02-2014-15_V-VI_S VI_SS B.DOC) 

1.00.00 GENERAL 

1.01.00 Each of the relevant BOP areas and different auxiliary systems shall be 
provided with dedicated PLC or proprietary control systems for overall 
operation and control.  

1.01.01 The Common DDCMIS network shall also control and monitor the packages 
envisaged for  PLC based local control systems. Operator workstations shall 
be provided in CCR for the overall control and monitoring of each system 
through network.  

There shall be redundant bidirectional OPC link between this Common  
DDCMIS network and each Packge PLC including PADO for monitoring / 
performance activities. 

These areas have been indicated with other details  in Section-V of this 
volume of the specification. 

1.02.00 These control systems shall conform to high standard of engineering meeting 
all applicable codes and standard, design and workmanship and  shall meet 
the functional requirements in all respects and shall be capable of performing 
satisfactorily in continuous commercial operation under the specified 
environmental condition. 

1.03.00             Further this part of the specification details the common technical and 
functional requirements applicable for all the systems unless specified 
elsewhere in the specification. Only specific requirements are indicated in 
this section .However ,Bidder shall also adhere  to the Section-VI , 
Subsection A (DDCMIS)  of this volume of the specification for other basic 
and detailed scope & services , philosophy & technical requirements of 
different hardwares and softwares including response time , loading , 
interface ,  redundancy criteria , display , logs ,spares criteria , drawings and 
document submission etc.   

1.04.00 All local PLCs shall be supplied from one manufacturer for all plants and shall 
provide single unified hardware and software platform for realizing all the 
control and monitoring functions.  

1.05.00 In general local PLC, ,Proprietary control system by  third party system 
integrators shall not  be allowed and  only main PLC/ Proprietary control 
system manufacturer shall be  allowed to do the design engineering , system 
integration etc.  Owner  will be the  final authority in allowing third party 
system integrators , if required , for only small applications   

1.06.00 Common DDCMIS  shall basically control and monitor the BOP package 
systems , as detailed in section V of the volume of specification , through the  
workstations from the Central Control Room (CCR) during normal operation of 
the plant.. However, local control and monitoring facility of the equipments from 
the respective package control room and local panels shall also be available. 
However, if required, based on operator choice, normal and emergency 
operation from the local PLC system shall also be done. The control room 
operator shall have also access to common database for all the packages. 
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1.06.01  The redundant upper level network of each Package PLC system will be 
connected to redundant server to be located  in Plant Engineer’s room. 
Suitable Fibre optic cable shall be used for redundant interconnections.  

1.06.02 The hot redundant Server shall continuously update all the inputs. The 
switchover to the hot standby Server shall be smooth and bump less with 
proper indication to the operator. 

1.06.03  In addition to local PLC Workstations , programming activities for control 
systems of all the packages  including set point change , logic build up &  
modifications , graphics build up & modifications etc . shall also be achieved 
through Common DDCMIS network  workstation.  

1.06.04  Common DDCMIS Network  workstations stations, local workstations shall 
have access to the processor of the individual package control system for 
programming. Programming shall not require special computer skills. On the 
programming console, it shall be possible to do the programming, self-
diagnostics, testing of sequence, simulation and any sequence modification. 

1.06.05  All the screens as available in the local package monitors will be also 
available one to one basis in the Common DDCMIS  network screens. Alarm 
monitoring / reporting, generation of logs, trends, calculations, printing of logs 
& reports etc. shall be available in local workstations as well as in remote  
Common DDCMIS network  workstations .In case of failure of Common 
DDCMIS network, control and monitoring of the individual packages shall still 
be possible from the Operator Work Stations in the respective  package 
control room  

1.06.06  There shall be flexibility in operation from CCR Common DDCMIS network 
operator workstations. Any of the BOP packages can be controlled and 
monitored from any of the workstations. .  

1.06.07      The system shall permit carrying out of the on-line dynamic test and self-
diagnostic checks while maintaining safe condition and without endangering 
the safety of equipment without having any influence on the process being 
controlled. 

2.00.00 GENERAL TECHNICAL REQUIREMENTS 

2.01.00 Bidders scope of supply shall include , but not limited to , Hot standby local 
PLC / Proprietary control & monitoring system for each of BOP areas and 
shall consist of IO cards, remote and Local IO rack, control rack, redundant 
Power supply modules, redundant communication /networking and 
interconnection Cables, redundant processor and communication cards, 
redundant Servers, operator work stations / GUI  , LVS , printer, redundant 
networking hardware, redundant interface hardwares / softwares with 
DDCMIS , MCS , PADO etc. ,  system cabinets ,startup, commissioning, 
mandatory and recommended spares, drawing, documents and training to 
owner’s personnels at site and at vendors works etc.  

2.02.00          All types of programming packages shall be licensed with facility of editing and 
configuration. For each of the PLC / proprietary control  system, the 
programming software shall be supplied in a laptop  for each package  
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preloaded with package in addition to other types of devices such as CD, 
DAT etc. 

2.03.00 In addition to the Operator and/ cum Engineering workstations , Bidder shall 
also supply LCD screen based display unit, control switches and other 
operational keys (GUI). Bidder shall also provide minimum of one no. laptop 
computer for each PLC based package and with latest hardware configuration 
and loaded with suitable operating , application program including licensed 
softwares as a backup engineering cum programming and configuration 
station. This loaded  laptop shall be handed over by Bidder well in advance of 
FAT to Owner’s  head office  at Hyderabad .   

2.04.00 The System shall allow dependable and effective control of the process 
equipment and shall be designed for maximum integrity and reliability. 
Integrity shall be maintained by providing a dual hot redundant system .The 
System shall have a capability to monitor and take actions for distributed 
functions from a central location.   

2.05.00  The control & Instrumentation shall be through dedicated microprocessor 
based PLC ,Common DDCMIS  network ,proprietary system for the each of 
the respective plants covering the total functional requirement of sequence 
control, regulatory control, interlock & protection, monitoring, alarm, data 
logging. 

2.06.00 The loop cycle time shall be less than 1 sec for close loops and open loops. 
The switchover from main controller to redundant controller shall be 
bumpless; and shall be within one cycle time i.e. within 50 msec.

2.07.00 Each controller shall have 40% functional capacity to implement additional 
functional blocks over and above implemented logic / loops under worst 
loading conditions.   

2.08.00  Field Input/Outputs 

The System shall meet the following I/O card requirements.  
The maximum number of inputs / outputs to be connected to each type of 
module shall be as follows: 

 a) Analog input module     8 
 b). Analog output module     8 
 c) Binary input module    16 
 d) Binary output module    16 

2.09.00     Communications System

2.09.01  The Bidder shall include a dual hot redundant communication system  

2.09.02  The data highway speed shall be 1000 Mbps.  

2.10.00  Operator Interface 

Operator Work Station (OWS) / GUI / LVS  shall perform control monitoring 
and operation of all auxiliaries/ drives . However , Push button stations are 

 
 
70 of 170



Telangana State Power Generation Corporation Ltd. EPC Bid Document 
1x800 MW Kothagudem TPS e-PCT/TS/K/02/2014-15 

DEVELOPMENT CONSULTANTS V VI/S-VI/SS-B : 5 
(e-PCT-TS-K-02-2014-15_V-VI_S VI_SS B.DOC) 

also to be provided with RIOs as detailed out in Section V of this volume of 
the specification .   

2.11.00 Interface with Common DDCMIS system 

Each PLC , proprietary control systems shall be interfaced to Common 
DDCMIS  network with bidirectional OPC link .The link shall be redundant.   

2.12.00 PLC shall be of latest version and all the modules like Control modules, 
communication modules, IO modules, network interface modules etc., 
modules shall be from the same family of hardwares and softwares and shall 
be sourced from Bidder’s Original Principlal's works. 

2.13.00 PLC shall have also , but not limited to, the following requirements , 

2.13.01 I/O LAN Speed shall be minimum 5 Mbps - 100 MBPS on Deterministic LAN. 

2.13.02       I/Os shall be Rack based and not Din Rail Mountable . 

2.13.03 Processors and I/Os shall be of same family. 

2.13.04 Channel Level Diagnostics for DI/DO, AI & AO shall be provided . Each 
individual Channel healthiness shall be monitored at workstation / GUI level. 

2.13.05  All PLC I/O Rack Power Supplies shall be redundant. Only Bulk power 
supply redundancy will not be acceptable. 

2.13.06 Processor shall have minimum 256 PID loops execution capability. Minimum 
memory shall  be 10 MB. It should be 32 Bit. 

2.13.07 SOE module (if applicable) must stamp and store 250+ events at card level. 

2.13.08  PLC shall store tag details and bit word addresses on upload of logic as well 
as tag descriptions. 

2.13.09 I/O Bit forcing in Primary to reflect in secondary immediately. (single scan 
update)

2.13.09 Remote I/O Rack outside control room shall be on Fiber Optic communication 
only. 

2.13.10 Processor  shall be self learning in case of failure. No need to configure and 
program replaced processor. 

2.14.00 Operating work stations must be Runtime license/servers. Client server 
architecture no acceptable. 

2.15.00 Each operator work station must have minimum 8000 tags handling 
capability. 

2.16.00 Auto Tuning feature of PIDs at PLC controller level shall be available. 

2.17.00  Floating IP selection of Controller under PLC processor  switchover condition  
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2.18.00  Automatic Program update on secondary on loading to Primary Processor. 

2.19.00  Programming facility shall be available from Remote IO stations. 

2.20.00 Processor  shall support minimum 22000 IO handling capacity in Redundant 
configuration. 

2.21.00 Online editing of Program shall be possible. 

2.22.00 Processors  shall be Hot back up. 

2.23.00 Automatic synchronization of primary processor/controller of PLC with 
secondary processor/controller. 

2.24.00 Bumpless switchover to secondary processor/controller of PLC when the 
primary fails. 

2.25.00 Power supply module redundancy shall be true power supply redundancy 

2.26.00 Automatic program and data equalization of primary processor/controller of 
PLC. 

2.27.00 Automatic ‘Forcing Bit’ update in the secondary processor/controller of PLC 
when any Forcing is applied in the primary processor/controller of  PLC. 
(Forcing Bit Table of both the PLCs must be automatically synchronised.) 

2.28.00 Communication speed of 5 Mbps between PLC and I/O module network 

2.22.00 Softwares  

The latest version of all necessary applications and networking software shall 
be supplied for the system.  The software tool shall have facility to interface 
with third party software packages. Window base operating system shall be 
provided.  The system shall be OPC compliant. Easy upgradation and future 
expansion facility shall be available.  

All softwares used shall be licensed versions only. All software user licenses 
shall be valid for entire life of power plant. User shall not have to pay any 
recurring license fee during the usage period of the system. 

It shall be possible to upgrade the installed system with the latest available 
version of the software model during the plant life.

2.23.00       Redundant Uninterrupted Power Supplies (UPS) shall be provided for each 
Local PLC.. UPS specification shall be as per requirements indicated in 
Section V of this specification.

 
 
72 of 170



 
 
73 of 170



 
 
74 of 170



 
 
75 of 170



 
 
76 of 170



 
 
77 of 170




