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 SPECIFICATION FOR   

PLC & UPS Package 

 

SPEC. NO.: ROS 4258 
 

REV. NO: 00 

 
 

Scope  

 
This specification is intended to cover the design, manufacture, assembly, testing at manufacturer’s 
works/testing laboratories, supply & delivery of properly packed  PLC system and accessories 
complete with all fittings, accessories and auxiliary equipment for efficient and trouble-free operation 

 

Sl.No Description Qty 

1 PLC System & Accessories inclusive of commissioning activities at site. 1 Set 

2 UPS, battery, ACDB and Accessories inclusive of commissioning activities 
at site. 

1 Set  

3 Mandatory spare for PLC & Control Panel/desk  as per Table A: 
Mandatory Spare List 

1 Set 

4 Mandatory spare for UPS as per Table A: Mandatory spare List 1 Set 

 

Note: 

1. 3 No: of 3 ph 415 V supply feeder cables will be terminated at UPS end by BHEL. 
2. Cable supply & Cabling between UPS, Battery, PLC, LVS, workstations and any 

other vendor supplied equipment in vendor scope. 
3. Cable supply & Cabling to field equipment from PLC in BHEL scope.  
4. Detailed IO list, P&ID and control philosophy will be shared after ordering. 
5. Attached vendor list to be followed. 
6. For UPS sizing in addition to PLC load 1KVA to be considered for 4 wire instruments 

powering.14 outgoing feeders in ACDB (7 in each) also to be considered for the 
same. 

7. Scope includes commissioning of PLC system, UPS and all accessories at site for 
successful operation of PLC, to make logic changes if necessary at site and to ensure 
system performance during trial operation for a period of 50 working mandays in 
three visits inclusive of to & fro charges, lodging, local conveyance etc. Duration of 
each visit may vary as per site requirement. 
After successful commissioning and trial operation, upon intimation from purchaser, 
PG test/Site Acceptance Test should be conducted. PG test/Site Acceptance Test is 
the responsibility of the supplier. PG Test shall be considered for a period of 10 
working mandays to site inclusive of to & fro charges, lodging, local conveyance etc. 

8. Vendor may quote for as an optional per diem rate for the visit to site, for the 
additional working mandays beyond trial period and for PG test. This shall include to 
& fro charges, lodging, local conveyance to site etc. Payment will be made after the 
completion to each visit & certification from site engineer. 
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PROJECT INFORMATION  

4x270 MW Bhadradri TPS is being set up by Telangana State Electricity Corporation Limited (TSGENCO) at 
Manuguru in the district of Khammam, Telangana, India.  

The Bidder shall acquaint himself by a visit to the site, if felt necessary, with the conditions prevailing at site 
before submission of the bid. The information given here in under is for general guidance and shall not be 
contractually binding on BHEL/Owner. All relevant site data /information as may be necessary shall have to 
be obtained /collected by the Bidder.   

 
APPROACH TO SITE 
 
The distance from Manuguru to Major cities in state:  
 

City  Km  
Hyderabad 345 
Warangal 180 
Bhadrachalam 38 
Kothagudem 70 
Khammam 130 
Vijayawada 195 

 
District : KHAMMAM 
State :  TELANGANA 
 
Nearest Airport: The nearest airport is Vijayawada Airport but the most used airport is the Hyderabad 
International Airport. 
 
Nearest Railway Station: Manuguru railway station is 10KM from nearby town.  However, Warangal/ 
Vijaywada railway Station is major railway station near to Manuguru. 
 

1. Owner   : TSGENCO 

2. Project Title  : 4X270 MW Bhadradri TPS 

3. Location   : 16 Km from Manuguru Railway station 

4. Nearest Railway Stn.  : Manuguru 

5. Temperature 

a. Mean daily minimum ambient temperature during oldest month of the year: 11.5 Deg.C  

b. Mean daily minimum ambient temperature during hottest month of the year: 45.1 Deg.C  

6. Rainfall: Intensity of rainfall @ 50 mm/hr considering heaviest fall in 24 hrs 

7. Wind Data: Basic wind speed at 10m height : 44 m/sec 

8. Wind pressure: As per IS: 875 Part III- 1987 

9. Seismic Zone: Zone III as defined in IS:1893 (part-1)-2002 according to Indian Standard Seismic 

Zoning Map 

 

10 Power Supply : The power supplies for distribution and auxiliaries shall be as under: 

 a) In plant  generation 16.5kV  5% , 3ph, 50Hz 5%, high resistance 
earthed. 
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 b) MV distribution 6.6kV 6 %, 3ph, 3w , 50 Hz, + 5 % to – 5%, 
Non-effectively earthed 

 c) LT distribution 415V 10%, 3ph, 4W, 50Hz + 5% to –5%, 
Effectively earthed 

 d) Motor rated above 160kW 6.6kV 6 %, 3 ph 50Hz +5% to -5%. 
  

 e) Motor rated 160kW and below all 
motorized actuators. 415V 10%, 3 ph, 50Hz +5% to -5%.  

 
f) For motors equal and below 30kW 

winding heating 
 

24V AC 10, 50 Hz %, [to be generated in 415V 
switchgear by vendor] 

 g) DC Motors 220V DC + 10% to - 15%, 2 wire ungrounded 
system 

 
h) Control supply for relay panel/ 

6.6kV breakers/415V breakers and 
DC emergency lighting. 

220V DC + 10% to - 15%, 2 wire ungrounded 
system 

 i) UPS for instrumentation & Control 
system 

240V AC 1 %, 1 ph ,50Hz 0.5% 2 Wire AC 
system 

 

j) Control supply for 415V Motor 
contactors/AC Control circuits [to 
be generated in MCC /panel by 
vendor] 

110V AC 10%, 50Hz + 5% to –5%. 

 k) Diesel Generator emergency 
supply  415V 10%, 3ph,3W, 50Hz +5%to –5%. 

1
1Fault levels  

 a) 400kV 40kA rms for 1 sec   
 b) 6.6kV 40 kA rms for 1 sec. 
 c) 415V 50 kA  rms for 1 sec. 
 d) DC Supply 25 kA 
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i.  Complete Casing including suction (if applicable) bell  Set  1 

ii.  Impeller  Set  1 
iii.  Wearing rings (Impeller & Casing ; as applicable)  Set  2 

iv.  Impeller Shaft, line shaft and head shaft  Set  1 

v.  Shaft Sleeves  Set  2 
vi.  Stuffing box  Set  1 
vii.  Coupling between Pump & motor, bushes, pins with all 

fasteners & coupling Guards.  
Set  1 

viii.  Line Shaft Couplings (if applicable)  Set  1 
ix.  Impeller, Line and Head shaft bearings (as applicable)  Set  1 

x.  Gland , Packing & Gland Assembly  Set  1 
xi.  Mechanical seal as applicable Set 1 
xii.  Impeller key  Number 1 

Note: One set consists of quantity required for complete replacement for one pump. 
 
12) VALVES AND PIPING 

 
Sl. No.  Name of Items  QUANTITY  

i.  Piping valves & traps - Complete assembly 5% or min. 1 no. (whichever is 
more) for each size, type & 
rating for total population 

 
13) MANDATORY SPARES FOR CONTROL SYSTEM AND MEASURING INSTRUMENTS 

 
Sl. No.  Name of Items  QUANTITY  
13.1 Mandatory Spares for Temperature Elements and Thermowells 
 
13.1.1 

Thermocouple / RTD elements (10% of each type and length 
of elements, or a minimum of one number, whichever is more.) 

2 Lot 

13.1.2 Thermowells for each type of temperature sensors (10% or a 
minimum of one for each type, whichever is more.) 

2 Lot 

13.2 Mandatory Spares for Electronic Transmitters (for pressure, DP, Flow, level, 
Temperature) and Electrical Transducers. 

13.2.1 Transmitters and Electrical Transducers 
(10% of total number of offered for each model and type for the 
project or a minimum of one number, whichever is more) 

2 Lot 

13.3 Mandatory spares for local gauges/switch (for Pressure, DP, 
Temperature, Flow, level, etc.) 

13.3.1 Local gauges/ Switch (for Pressure, DP, Temperature, Flow, 
level, etc.) (10% of total number of instruments offered for each 
model and type for the project or a minimum of one number, 
whichever is more.) 

2 Lot 

13.4 Programmable Logical Control (PLC) 
13.4.1 Function controller and control modules 

(10% of number for each type or minimum of 4 number for 
each type whichever is high.) 

2 Lot 

13.4.2 Process I/O cards and drive modules 
(10% of the number of cards offered for the project from each 
category.) 

2 Lot 

13.4.3 All other type of electronic modules like CPU of workstation, 
Power supply modules, communication modules, modules for 
Data highway / modules for LAN, controllers not covered 

2 Lot 
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above (10% of each type or minimum of 2 nos. of each type 
whichever is more). 

13.4.4 All cards, controllers, lamp and other components used in LVS. 2 Lot (10%) 
13.4.5 Control logic power supply fuses at each current rating (Three 

times the one hundred percent spare replacement). 
 

2 Lot 

13.4.6 Electric to pneumatic converters (10% of each type utilized 
with automatic control system using pneumatic drives or a 
minimum of one of each type, whichever is more.) 

2 Lot 

13.4.7 Plug-in type keyboard   2 No. of each type 
13.4.8 Dot  matrix  Printer    2 No. 
13.4.9 CRT 2 No. 
13.4.10 DVDs 40 Nos. 
13.4.11 Printer ribbons /inking mechanism for colour   printer. 20 Nos. 
13.4.12 Ribbons for dot matrix printer. 60 Nos. 
13.4.13 Data highway cable with adequate connectors. 500 meters 
13.4.14 Hard disc drive unit as offered for system complete with 

accessories. 2 No.  

13.4.15 Interface cables for each type 4 Sets 
13.4.16 Power supply modules of each type and rating 2 Lot (10%) 
13.4.17 Interposing / coupling relays of each type. 2 Lot (5% of total 

quantity) 
13.5 MANDATORY SPARES FOR UN-INTERRUPTIBLE POWER SUPPLY SYSTEM 
13.5.1 Fuses (3 times, the one hundred percent spare replacement 

fuses shall be furnished with each panel board.) 
2 Lot 

13.5.2 Electronic modules for UPS , Charger, static switch & stabilzer 
and DC power supply system with each set consisting of at 
least one number of each type of electronic module for 
inverters, chargers, static switch, stabiliser etc. 

2 Set 

13.5.3 Battery cells 2 Lot (10%) 
13.5.4 Thyrister without heat sink 2 Lot (10%) 
13.5.5 Semiconductor fuse 2 Lot (10%) 
13.6 Mandatory Spares for Control Panels / Desks 
13.6.1 Crimping Pins 2 Rolls 
13.6.2 Bulbs for indicating lights 

(Three times the one hundred percent spare replacement) 
2 Lot 

13.6.3 control circuit fuses of each current rating 
(Three times, the one hundred percent spare replacement) 

2 Lot 

13.6.4 Push buttons, electrical control switches and Illuminated push 
buttons etc 

Lot (20%) 

 
14) LIST OF MANDATORY SPARES FOR HOIST AND CHAIN PULLEY BLOCK 

 
Sl. No.  Name of Items  QUANTITY  
ELECTRIC HOIST (for each type and rating, hoists) 
1.  Mechanical Items  
1.1  Bearings for long travel wheels 2 sets 
1.2  Bearings for gear boxes for each type of 

hoist 
2 sets 

1.3  Break liners for all the brakes 100% of total population of each 
type & size 

1.4  Oil seals 100% of total population of each 
type, size rating 

1.5  Brake springs for all brakes -do- 
1.6  Wire ropes for hooks 100% installed on each crane 
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Notes: 

i) The Mandatory spares for the equipment under the contract provided by the vendor will strictly conform to 
the specifications and documents and will be identical to the corresponding main equipment/components 
supplied under the contract. 
 

ii) The quality plan and the inspection requirement finalized for the main equipment will also be applicable to 
the corresponding mandatory spares. 
 

iii) In case, mandatory spares are not applicable as per equipment / item selected, bidder has to provide 
equivalent mandatory spare as per for selected equipment / item in line with list of mandatory spares. 
 

iv) Unless stated otherwise, a "set" or "Lot" means items required for complete replacement in one 
equipment of each type / size/ range.   
 

v) Wherever quantity has been specified as percentage (%), it shall mean percentage (%) of the population 
of the item required for station (project), unless specified otherwise. 

 
The vendor warrants: 
 

1. That all spares supplied will be new and in accordance with the contract document and will be free 
from defects in design, material and workmanship and shall further guarantee as under: 

2. In case of any failure in the original component/equipments due to faulty designs, materials and 
workmanship, the corresponding spare parts if any, supplied will be replaced without any extra cost to 
the BHEL and customer unless a joint examination and analysis by BHEL and/or customer of such 
spare parts prove that the defect found in the original part that failed can safely be assured not to be 
present in spare parts. 

3. The long term availability of spares to the BHEL and the customer for the full life of the equipment 
covered under the contract and that before going out of production of spare parts of the equipment 
covered under the contract, vendor and his sub-vendors shall give the BHEL and the customer at 
least 24 (Twenty-Four) months advance notice so that the latter may order his bulk requirements of 
spares, if he so desires. The same provision will also be applicable to the sub-vendors. Further, in 
case of discontinuance of manufacture of any spares by the vendors or his sub-vendors the vendors 
and his sub-vendors, will provide the BHEL and the customer, 2 (two) years in advance, with full 
manufacturing drawings, material specifications and technical information required by the BHEL and 
the customer for the purpose of manufacture of such items and also the right to manufacture such 
spares for their own requirements. 

4. Further in case of discontinuance of supply of spares by the vendors or his sub-vendors, the vendor 
will provide the BHEL and the customer with full information for replacement of such spares with other 
equivalent makes, if so required by the BHEL and the customer. 

5. Notwithstanding the above, the vendor shall be responsible for supply of spares for the lifetime of the 
package at reasonable prices. The prices of all future requirements of spares shall be derived from the 
corresponding ex-works price at which the orders for such spares have been placed by the BHEL and 
the customer as a part of the mandatory or long term or any other kind of spares. The base indices for 
calculating ex-works price shall be commissioning of last equipment under main contract. 
 

vi) The vendor will indicate the delivery period of the spares, which the BHEL and the customer may procure in 
accordance with this clause. 

vii) In case of emergency requirements of spares, the vendor would make every effort to expedite the 
manufacture and delivery of such spares on the basis of mutually agreed time schedule. 

viii) In case the vendor fails to supply the mandatory or long term or any other kind of spares on the terms 
stipulated above, the BHEL and the customer shall be entitled to purchase the same from the alternate 
sources at the risk and the cost of the vendor and recover from the vendor, the excess amount paid by the 
BHEL and the customer over the rates as per the contract. In the event of such risk purchase by the BHEL 
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or the customer, the purchases will be as per the works and procurement policy of the BHEL and the 
customer prevalent at the time of such purchases and BHEL & the customer at his option may include a 
representative from the vendor in finalizing the purchases. 

ix) It is expressly understood that the final settlement between the parties in terms of relevant clauses of the 
tender document shall not relieve the vendor of any of his obligations under the provision of long term 
availability of spares and such provisions shall continue to be enforced till the expiry of 30 (thirty) years 
period reckoned from the scheduled date of completion of trial operation of the last equipment unless 
otherwise discharged expressly in writing by the BHEL or the customer. 
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Additional Specific requirement 
 
Remote I/O  
 
Remote I/O panels shall be provided by bidder with pushbuttons, indicating lamps and hardwired annunciation 
system for local control/ operations. 
 
Ethernet Specification  
Networking (LAN) components: 
 
Networking (LAN) components including switches, Firewall, fibre optics cable, other cable as required, jack panel 
with wire manager, patch cord, coupler, rack with all accessories, connectors, port, etc. shall be provided by 
bidder. 
 
A) The Industrial graded, IEC 61850-3 Std compliant, Managed Ethernet Switches shall meet following 

minimum requirements: 
 

i) 48 X Gigabit Ethernet Port 
ii) 24 or 48 x 10/100/1000 Base TX ports (STP) 
iii) SNMP, RMON, VOIP, VLAN, Multi link Trunk support 
iv) Broadcast/multicast storm control 
v) Supervisor Engine redundancy capability 
vi) Redundant Power Supply 
vii) Extra expansion slots for future up gradation. 
viii) Integrated Security features (IPS, ACL, Firewall) 
ix) 10 GB module support for future upgradeability 

 
Expandability / stackability through a dedicated high speed expansion port. 
 
Routable, remotely manageable, configurable. 
 
One intelligent SNMP manageable mini-UPS for 30 minutes backup shall be provided with all accessories 
and software. 

 
B) Secondary switches shall have the following features: 

 
i) 24 or 48 X 10/100/1000 Base TX ports (STP) 
ii) 2 or 4 X Gigabit Ethernet Port 
iii) SNMP, RMON, VOIP, VLAN, Multi link Trunk support. 
iv) Support for stacking with high throughput 
v) Broadcast/multicast storm control 

 
C) The Firewall shall meet following minimum requirements: 

 
Firewall appliance shall facilitate multi-vendor, multi-application environment and shall support third-party 
products on open alliance. It shall support Active-Active configuration. 

 
i) The firewall shall contain following features: 

 
a) Stateful inspection of packets. 
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b) NAT functionality, including dynamic and static NAT translations 
c) Latest version of SNMP 

 
ii) The firewall must send log information to a separate log server via an encrypted connection. Firewall 

logging must not impact firewall performance. 
 
 
iii) Remote network access to the firewall shall only be possible through the administration interface. 

 
iv) The firewall administration station must be capable of pushing firewall security policies and configurations 

to individual or multiple 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 shall be provided. (Access to the firewalls via the GUI or the CLI must be through a secure 
encrypted channel). 

 
vi) Any changes or commands issued by an authenticated user shall 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 shall 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.  
 
 
D) Intrusion Detection System (IDS) and Intrusion Prevention System (IPS) 

 
Features: 
 

In order to inspect all inbound and outbound network activity and identify suspicious patterns that may 
indicate a network or system attack from someone attempting to break into or compromise a system on the 
Station LAN Network, the recommended IDS/IPS shall contain the following combined features. Any feature 
can be selected depending on whether it is to be configured as IPS or IDS. 

 
i) Able to analyze, detect and report on security related events. 

 
ii) Able to inspect traffic and to drop malicious traffic based on the configuration of security policy. 

 
iii) Able to inspect the content of network packets for unique sequences/signatures. 

 
iv) Able to detect and prevent known types of attacks such as worm or Trojan infections and hacks. 

 
v) Able to prevent denial of service (DOS) and Distributed Denial of Service attacks. 

 
vi) Able to prevent abnormal behaviors by monitoring and learning normal network behaviors. 

 
vii) Keeps up-to-date on new threats and vulnerabilities. 

 
viii) Shall provide user friendly interface to queries and reports on threats and event data so that security 

administrators can gain a better understanding of their ability to protect their network. 
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ix) Shall provide detailed activity logs for auditing. 
 
x) Able to detect known threats via deep-packet inspection. 

 
xi) Able to defect unknown threats via anomaly scanning. 

 
xii) Able to detect unknown threats via behavior pattern to protect from zero day attacks. 
 
 
UPS signal IO List 
 
The following minimum hardwire/software signal shall be provided between UPS and PLC by bidder. These 
analog & digital signals shall be updated in HMI MIMICS. 
  

a. Main I/P 1, 2 alternate I/P voltage, currents. 

b. After line transformer -1&2 voltages 

c. DC O/P VOLTAGE, current  and battery charging , discharging currents, 

d. Inverter o/p voltage, current. 

e. Static switch main I/P, alternate i/p voltage. 

f. SCVS O/P VOLTAGE, CURRENT, HZ 

g. UPS-1 & 2 –KVA, KW o/ps 

h. ACDB -1&2 VOLTAGE, CURRENT 

i. UPS-1,2 –POWER FACTOR 

 

SENSOR REDUNDANCY 
 
Following redundancy criteria shall be met: 
 

1. Two out of three measurements philosophy shall be adopted for all CLCS (Closed Loop Control System) 
and Protection for reliability of operation. The control system shall select the median value for the normal 
control purpose. In case of deviation of one transmitter output from the other two, the same shall be 
automatically isolated and average output of the remaining transmitters shall be fed to the control and 
measurement system and the control loop in this case shall be maintained on auto, with an alarm on the 
operator’s work station as well as on the engineer’s station. In case of failure of the two remaining 
transmitters in circuit, deviation of one transmitter output is more than the pre-set limit compared to the 
other transmitter, there shall be automatic bump less transfer to manual and 

   Changeovers shall have suitable alarms in the operator’s work station as well as engineer’s station. 
 
     2.  For signal compensations, separate signals from separate transmitters other than used for measurement 

& control shall be used. 
 
     3.  For OLCS (Open Loop Control System) all sensors used for the protection shall be triple redundant All 

sensors for permissive and interlock shall be dual redundant. 
  
 
GENERAL POINTS: 
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2. CONTROL PHILOSOPHY 

 
Operation of the complete DM plant along with UF system shall be through programmable logic controller 
(PLC). PLC system configuration shall be given C&I portion of this specification. The operation of DM 
plant along with UF system is envisaged with semi-automatic/remote manual/local remote manual 
modes.  
In semi-auto mode, the starting of the service /regeneration shall be through keyboard operation to be 
initiated by the operator. Once the operator initiates the operation of regeneration, the sequence of 
regeneration such as “Backwash”, “chemical injection”, “displacement”, “rinse”, “air-scouring”, etc. of a 
particular stream or ion exchange unit/filter shall proceed from one step to the next step automatically. 
Upon completion of the complete regeneration, the service cycle shall proceed after initiation of the same 
by the operator. The sequence of the Activated Carbon filter backwashing shall be programmed in line 
with system supplier’s recommendations. 
Under remote manual mode, each step or sequence of regeneration shall be initiated by the operator 
from the keyboard.  
Before going into back flush mode PLC will check the level in DM water storage tank. The level has to be 
above low level. 
In local-remote manual mode, the individual valves/pumps etc. shall be operated locally and duration of 
each step shall be decided by the operator. 
Soft link communication shall be provided from the DM Plant PLC to DDCMIS for monitoring of DM Plant 
at CCR-1 & CCR-2. Total length of Fibre optic cable to meet above requirement shall be considered as 
1800 meter by bidder in his scope. 
Only one stream shall be regenerated at a time. 
 

3. DM PLANT INSTRUMENTATION 
 

The plant instrumentation shall be as per following minimum requirement and P & ID enclosed with this 
specification but not limited to: 

 Inlet and outlet pressure indicators for vessels and discharge pressure indicators for various pumps. 
 Inlet (rate of) flow indicators/ totalizer and outlet flow totalizers. 
 Conductivity transmitter at outlet of each ion exchange unit. Conductivity comparators & online 

sodium analyzers shall be provided for SAC units. 
 Flow transmitters at outlet of each ion exchange unit 
 Differential pressure switches 
 Residual chlorine analyzers (Online) at outlet of ACFs 
 pH recorders and transmitters 
 Pressure switches 
 Flow switches at filter outlet. 
 Outlet silica analyzer cum recorder at outlet of Anion & MB units with multipoint recorder. 
 Density indicators for regenerant chemical solutions. 
 Tanks including filtered water tank, degassed water storage tank - level indicators and level 

switches/level transmitters with protection interlocks for associated pumps. 
 Instrumentation & control cables and erection hardware. 
 Instrument for UF system, UF chemical dosing &UF cleaning system as per DM Plant P &ID (PE-

DG-411-163-A001) shall be also in bidder’s scope. 
 

Any additional instruments required to complete the system as per system and process requirement, 
bidder has to provide during detailed engineering without any price and delivery implication to BHEL and 
customer. 
 
ANNUNCIATIONS 
Annunciations for abnormal conditions like conductivity, pH and silica levels, high flow through filters and 
ion exchange units, levels (high & low) in chemical tanks, filtered water tank, degassed water storage 
tank, and neutralization pit shall be annunciated in the control panel. 

 
ANNUNCIATION LIST 
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Sr. no. Description 

1.  Pressure at outlet of DM plant supply pumps – low and high 
2.  Differential pressure across all PSF – high 
3.  Differential pressure across all ACF – high 
4.  Blowers for PSF – Tripped 
5.  PSF Air blower flow - Low 
6.  All Degasified water storage tanks level – very low, low, high 
7.  Degassed water transfer pumps – tripped 
8.  DM plant supply pumps - tripped 
9.  Degasified water pump discharge header pressure – low and high 
10.  Degassed Air blower flow - Low 
11.  Blowers for Degassed water – Tripped 
12.  Pressure at outlet of PSF & ACF backwash pumps – low and high 
13.  Sodium level at SAC outlet - High 
14.  Conductivity at SAC outlet – high 
15.  pH level at SBA outlet - High 
16.  Conductivity at SBA outlet – high 
17.  Conductivity at MB outlet – high 
18.  Totalized flow through MBs – exceeded 
19.  pH level at MB outlet - High 
20.  Silica level at MB outlet-High 
21.  Blowers for MB – Tripped 
22.  MB Air blower flow - Low 
23.  UF feed tank level – very low, low, high 
24.  UF feed pumps – tripped 
25.  UF feed discharge pressure – low and high 
26.  Bulk Acid storage tank level – very low, low, high 
27.  Bulk alkali storage tank level – very low, low, high 
28.  Acid unloading pumps - Tripped 
29.  Acid unloading pumps discharge pressure – low and high 
30.  Alkali unloading pumps - Tripped 
31.  Alkali unloading pump discharge pressure – low and high 
32.  Alkali Transfer cum recirculation pumps - Tripped 
33.  Alkali Transfer cum recirculation pumps discharge pressure – low and high 
34.  Acid Measuring / dosing Tanks Level - very low, low, high 
35.  Alkali Measuring / dosing Tanks Level - very low, low, high 
36.  Hypo chlorite / dosing Tank Level - very low, low, high 
37.  Alkali preparation Tanks Level - very low, low, high 
38.  Differential pressure across all ACF for alkali – high 
39.  All agitator– Tripped 
40.  Motive water Flow at inlet of ejectors for acid - low 
41.  Motive water Flow at inlet of ejectors for alkali - low 
42.  All Dosing pumps - tripped 
43.  All Dosing pumps pressure – low and high 
44.  Hot water tank  - level low and high 
45.  Hot water tank – Temperature low and high 
46.  UF fast flush pumps – tripped 
47.  UF fast flush discharge pressure – low and high 
48.  UF back flush pumps – tripped 
49.  UF back flush discharge pressure – low and high 
50.  DM regeneration pumps – tripped 
51.  DM regeneration pumps discharge pressure – low and high 
52.  Differential pressure across all cartridge filter – high 
53.  CIP Tank Level - very low, low, high 
54.  CIP cleaning pump discharge pressure – low and high 
55.  CIP cleaning pump - tripped 
56.  Flow at outlet of each UF stream - low 
57.  Neutralization pit Level – high, low and very low 
58.  Neutralized effluent disposal pump – Tripped 
59.  Neutralized effluent disposal pump pressure– low and high 
60.  Filtered water overhead tank level- high, low and very low 
61.  Clarified water storage tank level - low 
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62.  Power supply failure 
63.  Regeneration sequence for SAC over 
64.  Regeneration sequence for SBA over 
65.  Regeneration sequence for MBs over 
66.  DM Water Storage Tanks- Level High & Low. 

 
Note: The annunciation list detailed above is minimum requirement, however any additional 
annunciation required will be as per system requirement during detail engineering stage. Bidder to 
include the same in system without any price and delivery implication to BHEL/ Customer. 
 

4. EQUIPMENT DESIGN  
 

4.1 ACTIVATED CARBON FILTER & PRESSURE SAND FILTER: 
 

The vessel shall be vertical type with dished ends and fabricated as per IS: 2825.  The activated carbon 
filters & Pressure sand filters shall be designed to maximum working pressure and tested hydraulically to 
1.5 times the design pressure.  The under drain system shall be strainer on plate type design.  The vessel 
shall be lined internally with suitable anti-corrosive lining or coating to prevent corrosion. Backwashing of 
activated carbon filters & pressure sand filters should be done by PSF/ACF backwash pumps through the 
unit. 
 
The filtering medium shall be activated carbon (DE chlorination grade) in granular form of size between 
0.7 to 1.2 mm and of good quality, which last for at least five (5) years.  The bed depth should be 
minimum 1200 mm and at least 75% free board shall be provided over the bed depth.  Ash content 
should be 5% maximum. Iodine absorption shall be 900 mg/gm.  Total internal surface area according to 
B.E.T Benzene absorption shall be 900 m2/gm acid extractable matter shall be 0.3%. 
 
The filtering medium shall be Pressure sand filter shall be Graded Quartz Sand (free from carbonates & other 
foreign matter) and anthracite /Gravel/ Pebbles.The bed depth should be minimum 1200 mm and at least 75% 
free board shall be provided over the bed depth. 

 
4.2 ION EXCHANGE UNITS:  

 
Each Ion exchanger units shall be rated for a normal flow rate as described elsewhere.  The flow rate 
shall be sized suitably to meet the regeneration water requirement.  The Ion exchanger units shall be 
vertical, rubber lined, welded plate steel construction designed for the maximum working pressure and 
capable of withstanding a hydrostatic test pressure of 1.5 times the design pressure and fabricated as per 
IS: 2825. The vessels shall be rubber lined to a thickness of 4.5 mm conforming to IS 4682, shore hard 
ness 65 ±5 grade “A”.  
 
Resin trap shall be provided at the outlet of back wash unit to prevent the loss of resin. The cross 
sectional area shall be determined for maximum flow rate of 35 m3/hr./m2 for Cation and anion 
exchanger units and 45 m3/hr./m2 for mixed bed units.  The total volumes of the vessel shall allow for at 
least 100% free board.    
 
Exchanger unit shall be designed for 10% higher respective loads than mentioned in the water analysis 
furnished.  
 
2x100% capacity (one working and other stand by) air blowers to supply the required quantity of oil free 
compressed air at requisite pressure for mixing the Anion and Cation resins after regeneration in the 
mixed bed units shall be supplied with all necessary piping, valves, fittings, pressure gauges, suction 
silencer-cum-filter, bolt guard, relief valve etc.  

 
4.3 CATION EXCHANGER RESINS  

 
For strong acidic Cation: High capacity strongly acidic, sulphonated polystyrene base, Cation exchange 
resins shall be supplied for the Cation exchanger filters.  The resins shall be of Uniform Particle Size 
(UPS) with a uniformity coefficient not more than1.2 
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PLC SPECIFICATION 
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PLC DATA SHEET 
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PLC Quality Plan 
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Drive Control Philosophy 
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UPS SCHEME 
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LCP & JUNCTION BOXES 
SPECIFICATION
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LCP Quality Plan 
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Indent No:RWT90793 Vvrr3Pwq- 

 

PRE-QUALIFICATION REQUIRMENTS 
FOR PLC & UPS PACKAGE 

 

  

  

Rev 00 Dt: 24.10.19 

     

PROJECT: 4x270 MW Bhadradri TPS-DM PLANT 

ITEM: Programmable Logic Controller(PLC) 

SCOPE: Supply : YES; Erection: NO ; Commissioning : YES; 

The following are the pre-qualification requirements 

1.  
Bidder should be designer and manufacturer of PLC systems with in-house panel 
assembly, software development, HMI/SCADA integration and testing capability. 

2.  

Bidder should have designed, manufactured & supplied at least two numbers (one each at 
two different installations) of PLC systems with minimum 1000 number of Input/Outputs 
and PO value of minimum Rs.1 Cr, which should have been in successful operation for a 
period of at least one year prior to the date of Enquiry. PO should not be older than 5 
years from the date of enquiry. 

PO copies and Performance certificate/Commissioning protocol from end user to be 
submitted. In addition to the above, bidder shall fill up the details as per Annexure-I. 

Note: Two different installations means two different project sites or two different 
contracts. 

3.  Vendor acceptance subject to End customer (TSGENCO) approval. 

General Conditions: 

1. Bidder shall furnish necessary documentary evidence in original / notarized (legible) 
copy as a proof of meeting the qualifying criteria for the review by BHEL. Acceptance of 
documentary evidence rests with BHEL. 

2. Bidders who defaulted, in any of the previous tenders floated by BHEL are not permitted 
to respond. Such offers, if found later, will not be considered for evaluation. 

3. After receipt of offers, during scrutiny, if any vendor found to have been banned by 
BHEL, then their offer will be summarily rejected at any stage. 

Prepar d 

VS  ippo 

Anjitha Jayan V 
Sr. Engineers/WS 

Reviewed 

IA  KVt......COR 2.4110111 
M K Vinodh Kumar 

Dy.Mgr/WS 

Approved 

V N Sand/AIM 1/ 
DGM/WS 
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ANNEXURE-I  

A. Customer Details:  

a. Name: 

b. Designation: 

c. Mobile: 

d. Landline: 

e. Fax: 

f E-mail: 

g. Postal address: 

B. Plant Details 

Date of supply: 
	 Date of commissioning: 

Sl.No  Parameters Details 

I.  Controller Model 
2.  No: of Analog Inputs 
3.   No: of Analog Outputs 
4.   No: of Digital Inputs 
5.   No: of Digital Outputs 
6.  List of accessories supplied 

(OWS, LVS, Backup panel, 
OFC,printer etc) 

7.  End use(Package name) 

Prepared Reviewed Approved 

\V"  tg.a......44, La....... 
.;!,* 2)tfit401 

V N Santahmar Anirtha Jayan V M K Vinodh Kumar 
Sr. Engineers/WS Dy.Mgr/WS DGM/WS 
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Sl.No
BHEL / Customer Requirement

##Specific confirmations by the manufacture

Quality Plan Requirement:

(i) MQP (Manuafcutering Quality Plan) shall be submitted in attached format for BHEL/Customer review & 

approval. Typical MQP is attached for indicative purposes for guidance & use.  

(ii) MQP shall invaribly cover w.r.t Inward inspection including on Raw materail Procurement, In process 

and Final inspection in elaborated way/details.

(iii) Bidder shall also to give specific confirmation that on need basis, their competent officials shall visit to 

BHEL/customer for finalization of Quality plan including test procedure/methodology during preaward / 

post award approval / detailed engineering in the event of an order. 

(iv) No deviation on BHEL/Customer approved MQP is acceptable.

(v) Bidder shall agree to submit all cross referred documents other than codes/standrads to 

BHEL/Customer/Consultant.

Important Notes shall be included in MQP :                                                                                                                                                                                                                                                                              

(a) Latest revision of Standard s & Specification shall apply. Only International Standards are applicable. 

Indian & Chinese Standards are not applicable

(b) Materials shall be procured in compliance to Functional Technical Specification.

(c) Inspection shall be  in compliance with Approved Quality Control Procedure for the Product.

(d) NDT shall be carried out by Qualified Personnel with compliance to Approved NDT Procedures and 

Acceptance Norms, as per ASME Section V.

(e) Gauges and measuring Instruments, with valid calibration only shall be used.

(f) Cleaning and Painting of products shall be carried out as per Approved Painting Schedule.

(g) Finished Products shall be packed to comply with Approved Packing Schedule.                                                

(h) Welding shall be carried out by Qualified Personnel with compliance to Approved NDT Procedures and 

Acceptance Norms, as per ASME Section V.

2

Domastic / Inland Inspection will  be carried out by BHEL/BHEL apointed Third Party Inspection Agency 

(TPIA) / Customer/Customer Apointed Inspection Agency/Consulatnat. This is applicable for all Stage 

inspection and Final Inspection identified as "W" - Witness or "CHP" - Customer Hold Point as per customer 

approved Quality Plan/ Technical specification / Approved Drawing/ Approved Data sheet / Scheme / PID / 

PFD / SLD (Process Instrumentaion Diagram / Process Flow Diagram / Single Line Diagram) etc (As 

applicable).

3

Inspection Agency for Foreign Bidders and also for Indian Bidder but importing from Forgign Sources:                                                                                                                                                                       

(1) Any one of the fllowing Third Party Inspection Agency (TPIA) shall be appointed by the bidder and same 

shall be furnished  by the bidder in techno commercial bid itself.                                                                (2) The 

details of TPIA with contact details like Name of the official, Phone no, Email id shall also to be submitted 

during pre/post award.  However cost for such inspection agency shall be borne by the bidder only. 

Inspection charges for such inspection agency shall be indicated separately so that if BHEL/Customer is 

undertaking the inspection by on their own , then these charges non claimable by the bidder.

List of TPIA 

1.M/s Bureau Veritas

2.M/s TUV-Nord

3.M/s TUV-SUD

4.M/s TUV Rheinland

5.M/s Lloyds Register

6.M/s SGS

7.M/s Germanischer Lloyds

8.M/s QUEST

9.M/s Certification Engineers International

10.M/s Intertek

11.M/s IR Class Systems and Solutions

12.M/s DNV

13. M/s Fichtner

14. M/s ABS Inspection Services

4

Stage Inspection during manufacturing Process : Stage Inspection during manufacturing shall be carried 

out as per approved quality plan and all necessary documents shall be provided for review,verification and 

clearanace for further processing. This inspection call shall be given well in advance (atleast 2 weeks 

before)  to TPI/Bidder's own inspection agency to avoid delay in the manufacturing processes.

Annexure to Enquiry no:   7790412E Dated 19-JUN-2019

1



Sl.No
BHEL / Customer Requirement

##Specific confirmations by the manufacture

5

Inspection before despatch for domestic supplier : Inspection before despatch at supplier's works shall be 

carried out by BHEL/BHEL appointed Inspection agency.   Inspection shall be done as per approved Quality 

plan/ Technical specification/ Approved Drawing/ Approved Data sheet .

6

Inspection at Forign Source/Supplier:                                                                                                                                              

(a) As in sl no: 3. shall be ensured without fail                                                                                                                        

(b)  No materail / items shall be despatched without getting the written communication from BHEL / 

Customer  inspection carried out by BHEL/BHEL apointed Third Party Inspection Agency (TPIA) / 

Customer/Customer Apointed Inspection Agency/Consulatnat. This is applicable for all Stage inspection 

and Final Inspection identified as "W" - Witness or "CHP" - Customer Hold Point as per customer approved 

Quality Plan/ Technical specification / Approved Drawing/ Approved Data sheet / Scheme / PID / PFD / SLD 

(Process Instrumentaion Diagram / Process Flow Diagram / Single Line Diagram) etc (As applicable).                                                                                                                                                   

Inspection before despatch for Foreign supplier : Inspection before despatch at supplier's works shall be 

carried out by bidder appointed inspection agencies having international presence at vendors and or 

vendor's sub vendor works. Inspection shall be done as per approved Quality plan/ Technical specification/ 

Approved Drawing/ Approved Data sheet by TPIA mentioned in Sl no: 03 at supplier's cost. 

7

Painting shall be done strictely as per BHEL/Customer approved painting schedule / scheme only. Paint 

Thickness / Paint shade shall be ensured as per BHEL / Customer approved painting schedule / 

specification / data sheet etc. No deviation is acceptable unless otherwise accepted by BHEL/Customer in 

writing. Any conflict if any among BHEL / Customer approved painting schedule / Spec / data sheet etc 

shall be brought to the notice to BHEL well in adavnce before proceding including the BOI being procured 

for assy / skid like motors etc

8

Specific conformation for document package in the event of an order (2 Hard copies &  soft copy in PDF 

file) is to be given containing the following with proper linkages

(i) Index Sheet

(ii) MQP/RQP/Endorsemment Sheet (As applicable)

(iii) TCs identfied by BHEL/ Customer for record for "CHP" / "W" and Verification portion ("V")  as given in 

approved QP.

(iv) Final inspection report + TC including Chemical + Mechnaical + HT + NDT etc

(v) Third party Inspection report + TC

(vi) Customer CHP/ MDCC

(vii) Type test / Performance Test reports conducted

(viii) Type test / Performance Test approval/ clearance obtained from BHEL/Customer

(ix)  BOM with As Build Drgs with actual make / rating  used with BHEL/customer approved drawings.

9

Packing  / Seaworthy Packing shall be as per  BHEL Packing schedule / approved drg / sketch. This shall be 

ensured to take care tarnsit / handling / transhipment  in Road / Sea / Air. Photographs are to be 

submitted for BHEL review before despatching the material as per contract conditions.

10

Outsourcing of test facilities: Bidder shall ensure all the testing facilities in house. However If  any of the 

test facilities  are not available with  successful bidder, then bidder shall ensure the same at NABL 

accreadted third party lab / Govt / Govt Lab for  major testing such as NDT, Electrical & Mechanical testing.  

11

Important Note:  No deviation on the above requirement 01 to 10 is acceptable w.r.t Quality Requirement 

and those offers not meeting these specific customer requirement is liable for rejection and hence the 

bidder shall submit all the required documentary evidances in the offer itself.

12
## Necessorily to be filled up by the bidder at the time of offer itself otherwise the offer may not be 

considered w.r.t Quality Requirement  being customer specific requirement.


	Project Information
	Summary of IO Count
	Mandatory Spare List
	General Requirement
	PLC Configuration
	Standard Quality Plan for PLC
	Control Philosophy
	PLC Specification
	Drive Control Philosophy
	UPS Scheme
	LCP & junction Box specifications
	PC Specification
	Furniture Specification
	List of deliverables
	Vendor List
	Clarifications
	Page 1
	Page 2

