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Sl. No Description Parameter 
Mechanical Items 
1.0 No. of skid(s)for project Four (two per unit) 
2.0 Cylinders:  
2.1 Quantity mounted on skid Eight per skid (Total thirty Two)  
2.3 Design Standard of empty oxygen cylinder ISO 9809 Part-1 
2.5 Water Capacity 50 liters 
2.6 Gas Capacity 10 m3 
2.7 Max Working pressure at 15OC 204 Kg/cm2 
3.0 All Tubing:  
3.1 Material SS 316 
3.2 Diameter 15 NB (1/2” OD), 18 BWG 
4.0 Ball valves  
4.1 Body, Bonnet, stem  SS 316 
4.2 Trim Material SS 316 
4.3 Design standard MSS-99-2010/ Equivalent 
4.4 Test standard MSS-99-2010/ Equivalent 
4.5 Size 15 NB 
4.6 End Connections  Ferruled 
4.7 Rating 2000 PSI 
4.8 Valve operation Manual or pneumatic as per P&ID 
5.0 Check valves/ NRV  
5.1 Body, cover, disc/piston & seat SS 316 
5.2 Design standard MSS-99-2010/ Equivalent 
5.3 Test standard MSS-99-2010/ Equivalent 
5.4 Size 15 NB 
5.5 End Connections  Ferruled 
5.6 Rating 2000 PSI 
5.7 Valve operation Manual 

 
6.0 Pressure relief valve  
6.1 Type Spring loaded, angle type 
6.2 Body, bonnet, disc & nozzle  SS 316 
6.3 Valve discharges to Atmosphere (vent) 
6.4 Back pressure Constant 
6.5 Set pressure 55 Kg/cm2 (g) for skid 1 and 22 Kg/cm2 (g) for skid 2 
6.6 Inlet Connections  Ferruled 
6.7 Outlet Connections Ferruled 
7.0 Fittings SS-316 
8.0 Pressure Regulator  
8.1 Quantity Two per skid (total 8), each mounted to an oxygen cylinder 
8.2 Body & trim SS 316/Brass 
8.3 Inlet connection 1/2 " 
8.4 Outlet connection 1/2 " 
8.5 Operating pressure 204 Kg/cm2(g) 
8.6 Set outlet Pressure 50 Kg/cm2(g) for skid dosing at CPU outlet and 20 Kg/cm2(g) for 

skid dosing at deaerator outlet 
9.0 Mass Flow Controller  
9.1 Expected Flow of O2 in process 50-400 gm/ hr. (for skid dosing at deaerator outlet); 40-300 gm/ hr. 

(for skid dosing at CPU outlet) 
9.2 MOC-wetted parts SS 316 
9.3 Operating pressure Pressure reducing valve set pressure (refer P&IDs) 
10.0 Structural steel  IS 2062 
11.0 Nuts & bolts SS 304 
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1. The Contractor shall provide complete Instrumentation for control, monitoring and operation of entire Oxygen Dosing 
System. 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. Oxygen Dosing System shall be operated from DCS (BHEL's scope).  
3. 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. 

4. Mass flow controller along with its accessories shall be in bidder’s scope. 
5. Cabling within the skid shall be prewired and terminated at skid mounted JB/Panel. 
6. Redundancy of instruments /sensors shall be provided, irrespective of instrumentation shown in the PID, by bidder as follows: 

For important parameters which are concerning the safe operation of the generation units, triple redundancy shall be applied; 
for interlock and alarm signal, double redundancy shall be supplied. 

7. Bidder to include all the fittings, root valves, accessories and valve manifolds required for the package instruments. All fittings 
shall use metric threads. 

8. All instruments shall be terminated on JB/LCP in field, and both instrument and JB/LCP are in bidder scope. 
9. The specifications for instruments/analysers mentioned in the specification are minimum requirements. All Datasheets of 

instrument/analyser shall be subject to customer/owner approval. 
10. All transmitters & electronics items including JBs will be explosion proof / intrinsically safe as per hazardous area 

classification. 
11. PG/PT and other instruments shall be compatible for oxygen application. 
12. All transmitters shall be smart type and shall have 4-20mA DC signal with superimposed digital communication (HART). Each 

Temperature element shall be complemented with temperature transmitters, compensating cable, JB/rack & other erection 
hardware. All transmitters shall be fitted with a local analog /digital indicator displaying appropriate physical units which may 
be read clearly from an easily accessible position. 

13. Instruments must have separate tapping lines. Sharing of the same tapping pipe for redundant instruments or various different 
instruments is not acceptable. 

14. Instruments & its accessories shall be complied with weather of the Coastal Area. 
15. 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. 
16. The instrumentation and control equipment shall have high electro-magnetic and radio frequency interference immunity and 

shall not be affected by portable radio transmitters operated in the vicinity of the equipment. Any limitations shall be stated. 
17. All instruments shall be protected by cases. The cases shall have enclosure classification not less than IP 42 according to EN 

60529 when mounted indoors in totally enclosed rooms with provision for limited ingress of dust, IP 54 else in an enclosed 
building and IP 55W for mounting outdoors. 

18. All the equipment’s are to be provided as per ambient temperature of 45 degree Celsius. Electronic instruments shall not be 
located close to hot lines, vessels or other hot equipment. Even ambient temperatures exceeding 80 °C shall not result in 
calibration difficulties or rapid deterioration of electronic components.  

19. The solenoid operated valves shall have limit switches for open/close feedback. Solenoid valves that do not exceed the drive 
control module power limit may be energized directly from the drive control module. The coils of the interposing relays shall be 
connected with freewheeling diodes. 

20. All pneumatic operated regulating control valves (if any) shall be envisaged with smart positioner. (For detail please refer Cl. 
No. B0.6.19.15 under section IA-Customer’s general technical specification – B0) 

21. The junction boxes for termination of instruments /actuator limit switches/solenoid valve limit switches etc. are in bidder’s 
scope. Number of Junction Boxes shall be sufficient and positioned in the field to minimize local cabling (max 10-12 mtrs) and 
trunk cable. 

22. 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. 

23. Instrument installation and accessories required and same shall be in Bidder's scope. The requirement indicated in the 
'Instrument Installation Diagram', enclosed elsewhere in this specification, is minimal. Vendor submitted 'Instrument 
Installation Diagram' shall be subject to customer approval during detail engineering without any commercial and time 
implication. For instruments for which Installation Diagram is not attached, vendor’s Installation Diagram for such items will 
also be subject to customer approval during detail engineering without any commercial and delivery implication. 

24. Bidder to provide erection hardware including junction boxes, canopies, structural steel as required. 
25. All field equipment including local instruments, transducers, valves, actuators, sensors, junction boxes and cabinets shall have 

nameplates with the instrument tag number anddescriptor in English language. The nameplates shall be fixed to the mounting 
plate, the mounting brackets or junction box. Loosely attached nameplates by wires are not acceptable. Label material and 
writing shall be selected to withstand the environmental conditions where they are mounted. The label size and fixing place 
shall be selected to allow easy reading. 
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26. The equipment shall be of modern, compact design incorporating the latest developments in proven technology. All 

instruments whether for local indication or remote transmission shall be of good quality and shall have an accuracy and 
repeatability appropriate to their duty. 

27. Generally equipment shall be supplied from one composite range of measurements and control equipment as marketed by a 
reputable manufacturer of international standing and shall have a minimum of three years operational use on similar projects. 

28. For codes & standards refer detailed specification. Indian standards are not acceptable. Chinese standards and Chinese 
material are also not acceptable. 

29. Local representative of C&I related BOI supplier shall be available in India/Bangladesh. 
30. The identification and numbering of equipment, systems, items, etc. of supply, as well as of all documents and drawings shall 

be in accordance with the VGB guideline RDSPP (Reference Designation System for Power Plants - KKS system). 
31. Sea worthy packing capable of performing all necessary functions like prevention of damage to the contents, sufficient to 

support frequent handling and lengthy period of outdoor storage in adverse weather conditions are required. 
32. Drawings/Documents and data to be furnished after award of the contract shall be inline with MDL furnished elsewhere in the 

specification. 
33. Apart from specific design requirement for Oxygen Dosing System, Design of various systems/sub-systems and all equipment 

will also strictly meet the stipulation of Part B0 of customer technical specification. 
34. All documents, including the installation and operation and maintenance manuals as well as the related software shall be in 

fluent, legible English. In addition, operation and maintenance manuals shall be translated into Bangla and provided as paper 
copies and in electronic format. 

 
Notes: 
 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. 

 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. 

 In case of any discrepancy in Section-C and Section-D of the specification, Section-C shall prevail. 
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1.0 CODES AND STANDARDS 
 

a) MSS-99-2010 
b) ASTM G63: Guide for evaluating non-metallic materials for oxygen service. 
c) ASTM G93: Standard Practice for Cleaning Methods and Cleanliness Levels for Material and Equipment Used in 

Oxygen-Enriched Environments. 
d) ASTM G 94:  std. guide for evaluating Metals for oxygen service. 
e) ASTM F1792-97 (2010): Standard Specification for Special Requirements for Valves Used in Gaseous Oxygen 

Service. 
f) ASTM G88: Standard Guide for Designing Systems for Oxygen Service. 

 
The following philosophy oxygen dosing system is considered:- 
 

2.0 SYSTEM DESCRIPTION 
 

The objective of providing the dosing systems is to maintain the chemistry of the boiler feed water and also to comply 
with different modes of operation i.e. “Combined Water Treatment mode” during continuous plant operation and 
“Ammoniacal mode or AVT (O) mode” during start-up & shutdown conditions. 
 
The chemical feed for Combined Water Treatment (CWT) involves the feed of only aqueous ammonia and gaseous 
oxygen. 
 
The following philosophy of oxygen dosing is considered:- 
 

a) During normal operation:- 
 pH is maintained at 8.2-8.5 by dosing aqueous ammonia solution. 
 Oxygen dosing rate recommended by BHEL is 30-150 ppb. Exact dosing rate shall be decided by the operator. For 

sizing of oxygen dosing system, 150 ppb continuous dosing of 99% pure oxygen has been considered. 
 Dosing shall normally be done at CPU outlet. However provision shall be given for dosing at deaerator outlet also. For 

this purpose two separate skid based oxygen dosing systems shall be supplied for each unit. However, dosing shall be 
done at one place at a time only. 

 Dosing rate shall be controlled from DCS by regulating mass flow controller (MFC) provided on each O2 dosing skid 
under full load conditions based on dissolved oxygen level at economizer inlet. Oxygen dosing rate can be adjusted in 
the range of 30-150 ppb from DCS. However, Customer may also chose to manually feed a particular set point within 
this range and operate the oxygen dosing automatically based on this set point. 

 The oxygen dosing shall automatically turn off by closing the mass flow controller (MFC), if cation conductivity in the 
cycle goes above 0.3 us/cm. 

 
b) Startup sequence:- 
 Deaerator vent is kept open. 
 Ammonia is dosed at CPU outlet to achieve a pH of 9.2. 
 Cation conductivity reaches below 0.15 µs/cm (at 25˚C) and the trend is downwards. 
 Deaerator vents are closed. 
 Oxygen feed is manually started from DCS. 

 
c) Shut down sequence:- 
 Oxygen feed needs to be stopped one hour before shut down and deaerator and LP heater vents needs to be opened. 
 Ammonia dosing rate needs to be increased to achieve pH in the range of 9.2. 
 

Each skid shall consist of the following components:- 
 

4.1.1 Cylinder banks 
 
Each oxygen dosing skid shall consist of eight oxygen cylinders, dosing at downstream of deaerator/CPU outlet. 
Oxygen cylinder bank is provided to cater seven days requirement. The automatic change-over of cylinder takes place 
on the basis of pressure i.e. the cylinder banks dosing at Condensate Polishing Unit (CPU) outlet will switch over at 47 
kg/cm2(g) and the cylinder banks dosing at deaerator outlet at 17 kg/cm2(g).  
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4.1.2        Pressure Regulator: 

 
The line pressure regulator is used for reducing a high supply pressure (204 bars cylinder pressure) to 50 kg/cm2(g) 
pressure in skid dosing at CPU outlet and to 20 kg/cm2(g) pressure in skid dosing at deaerator outlet. 

 
4.1.3       Valves, tubing, vents and instrumentation shall be as per the enclosed P&ID and the data sheet. The MOC and 

specification of the equipment shall be as per the enclosed data sheet. 
 

4.2 CONTROL PHILOSOPHY (OXYGEN DOSING SYSTEM) 
 

The mode of operation of the oxygen dosing system shall be from Plant DCS only. All the logics, controls and 
interlocks shall be implemented in Plant DCS. Local manual intervention is not envisaged. Both manual/automatic 
controls shall be implemented in DCS. The provision to select “Auto” or “Manual” mode shall be provided in Plant DCS 
-OWS only. 
 
The oxygen gas shall be at high pressure (204 Kg/cm2) in the cylinders. The same shall be brought to a lower 
pressure by the Pressure Regulator  (set pressure of 50 Kg/cm2 for skid dosing at CPU outlet and set pressure of 22 
Kg/cm2 for skid dosing at deaerator outlet attached with each cylinder. 
 
Eight cylinders provided on skid are connected and four cylinder will serve at a time based on the pressure at the inlet 
of solenoid valve. In case the pressure at the inlet of SV1 reaches at the set point, the solenoid valve SV1 will close 
and solenoid vale SV2 will open and other cylinder shall be taken in to service provided the pressure at the inlet of SV2 
is not low and vice versa. Alarm for pressure low at the inlet of solenoid valves shall be provided in DCS. 
 
A pressure relief valve shall be fitted at the downstream of solenoid valve to relieve system pressure if the system 
pressure goes above set pressure. 
 
The pressure of the oxygen shall be further reduced by pressure reducing valves for skid dosing at CPU outlet and skid 
dosing at deaerator outlet based on the feedback received from pressure transmitter {set point –“ADEQUATE--(Set 
points–48 kg/cm2 for skid dosing at CPU outlet & pressure transmitter {set point –“ADEQUATE--(20 kg/cm2 for skid 
dosing at deaerator outlet) provided at the downstream of pressure reducing regulating valve. The flow and pressure of 
oxygen can be monitored from DCS by the signal from mass flow controller for skid dosing at CPU outlet and for skid 
dosing at deaerator outlet and from pressure transmitters for skid dosing at CPU outlet & for skid dosing at deaerator 
outlet provided at the downstream of pressure reducing regulating valve. The flow of oxygen dosing will be controlled 
manually/automatically from DCS by adjusting flow MFC for skid dosing at CPU outlet & for skid dosing at deaerator 
outlet provided on skid, based on the feedback from the dissolved oxygen analyzer located in the economizer inlet. 
The MFC shall have a position feedback transmitter that shall transmit the feedback signal to Plant DCS. 
 
All solenoid valves mounted in the oxygen dosing skid shall be of 24 VDC rating. All the field instruments, MFC and 
solenoid valves shall be terminated at a junction box in the skid by BHEL’s oxygen dosing vendor for further connection 
to Plant DCS. The cabling from JB to plant DCS shall be in BHEL scope. All the cabling within the skid shall be in 
scope of Vendor. 

 
At each dosing point, viz. CPU outlet and deaerator outlet, an injection assembly containing 15 NB tubing, fixing collar, 
solenoid valve and NRV shall be supplied loose by oxygen dosing vendor and  & erection/commissioning shall be done 
by BHEL. 
 
The set points indicated below for operation of pressure reducing valve are tentative. Final value of the same shall be 
decided by oxygen dosing vendor during detailed engineering as per the requirement of the flow meter-cum-transmitter 
manufacturer. 

For Skid dosing at CPU Outlet (CEP Discharge) 
 

Source of 
signal 

Tag Number Set Point 
(suggested) 

Interlock Alarm in DCS Remarks 

During Normal Operation:- 
Pressure 
transmitter 

PT 
(QCL11CP001) 

55 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH 
pressure at cylinder 
1 outlet) 

Manual checking 
of pressure 
regulator reqd. 

Pressure 
transmitter 

PT 
(QCL11CP001) 

47 Kg/cm2 (g) 
(LOW) 

Close SV-
1(QCL11AA201) & Open 
SV-2 (QCL12AA201) 

Yes (LOW pressure 
at cylinder 1 outlet) 

Auto-changeover 
of cylinders. 
Manually replace 
cylinder 1 with 

404



 

TITLE :
      2 X 660MW MAITREE SUPER THERMAL POWER 

PROJECT 

 

SPECIFICATION NO.  PE‐TS‐421‐154‐A002

SECTION II 

TECHNICAL SPECIFICATION FOR OXYGEN 
DOSING SYSTEM 

SUB SECTION‐IIA 

REV. NO. 00 DATE : 21.11.2017

 
filled cylinder. 

Pressure 
transmitter 

PT 
(QCL12CP001) 

55 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH 
pressure at cylinder 
2 outlet) 

Manual checking 
of pressure 
regulator reqd. 

Pressure 
transmitter 

PT 
(QCL12CP001) 

47 Kg/cm2 (g) 
(LOW) 

Close SV-
2(QCL12AA201) & Open 
SV-1(QCL11AA201) 

Yes (LOW pressure 
at cylinder 2 outlet) 

Auto-changeover 
of cylinders. 
Manually replace 
cylinder 2 with 
filled cylinder. 

Pressure 
transmitter 

PT 
(QCL10CP001) 

46 Kg/cm2 (g) 
(LOW) 

Close MFC 
(QCL10AA202) 

Yes (Oxygen 
dosing stopped due 
to low pressure) 
 

 

Pressure 
transmitter 

PT 
(QCL10CP001) 

50 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH dosing 
pressure) 

Manual checking 
of pressure 
reducing valve 
reqd. 

Pressure 
transmitter 

PT 
(QCL10CP001) 

48 Kg/cm2 (g) 
(Adequate) 

Open Permissive 
pressure of 
MFC(QCL10AA202), 

Not applicable  

Cation 
Conductivity 
analyzer 

(SWAS PANEL 
SCOPE) 

0.3 µs/cm (at 
25˚C), increasing 
(HIGH) 

Close MFC 
(QCL10AA202) 

Yes (Oxygen 
dosing stopped due 
to high cation 
conductivity in feed 
water cycle) 

Increase 
ammonia pH set 
point to raise pH 
to 9.2-9.5 range 

Dissolved 
oxygen 
analyzer 

(SWAS PANEL 
SCOPE) 

30 ppb (LOW), 
decreasing 

Gradually open MFC 
(QCL10AA202) to 
increase DO provided 
signal from  PT 
(QCL10CP001) is "NOT 
LOW" (i.e < 45 Kg/cm2 
(g)) 

Yes (Low DO level 
in feed water cycle) 

Initial set point 
may be chosen 
as 90 ppb. 
However, 
provision may be 
kept to choose 
exact set point 
for operation by 
operator's plant 
chemist during 
commissioning 
within the range 
of 30-150 ppb. 

Dissolved 
oxygen 
analyzer 

(SWAS PANEL 
SCOPE) 

150 ppb, 
increasing 
(HIGH) 

Close MFC 
(QCL10AA202) to 
decrease DO 

Yes (Oxygen 
dosing stopped due 
to high DO level in 
feed water cycle) 

 
During Start up:- 
Cation 
Conductivity 
analyzer 

(SWAS PANEL 
SCOPE) 

0.15 µs/cm (at 
25˚C), 
decreasing 
(ADEQUATE) 

Open MFC 
(QCL10AA202) , provided 
signal from  PT-3 is "NOT 
LOW" (i.e < 46 Kg/cm2 
(g)) & signal from  DO 
analyzer is "NOT HIGH" 
(i.e > 150 ppb) 

Yes (Oxygen 
dosing started) 

 

 
 

For Skid dosing at deaerator Outlet 
 

Source of 
signal 

Tag Number Set Point 
(suggested) 

Interlock Alarm in DCS Remarks 

During Normal Operation:- 
Pressure 
transmitter 

PT 
(QCL21CP001) 

24 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH pressure 
at cylinder 1 outlet) 

Manual checking 
of pressure 
regulator reqd. 

Pressure 
transmitter 

PT 
(QCL21CP001) 

19 Kg/cm2 (g) 
(LOW) 

Close SV-
1(QCL21AA201)   & 
Open SV-2 
(QCL22AA201) 

Yes (LOW pressure 
at cylinder 1 outlet) 

Auto-changeover 
of cylinders. 
Manually replace 
cylinder 1 with 
filled cylinder. 
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Pressure 
transmitter 

PT 
(QCL22CP001) 

24 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH pressure 
at cylinder 2 outlet) 

Manual checking 
of pressure 
regulator reqd. 

Pressure 
transmitter 

PT 
(QCL22CP001) 

19 Kg/cm2 (g) 
(LOW) 

Close SV-2 
(QCL22AA201)  & 
Open SV-1 
(QCL21AA201) 

Yes (LOW pressure 
at cylinder 2 outlet) 

Auto-changeover 
of cylinders. 
Manually replace 
cylinder 2 with 
filled cylinder. 

Pressure 
transmitter 

PT 
(QCL20CP001) 

18 Kg/cm2 (g) 
(LOW) 

Close MFC 
(QCL20AA202) 

Yes (Oxygen dosing 
stopped due to low 
pressure) 
 

 

Pressure 
transmitter 

PT 
(QCL20CP001) 

24 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH dosing 
pressure) 

Manual checking 
of pressure 
reducing 
regulating valve 
reqd. 

Pressure 
transmitter 

PT 
(QCL20CP001) 

20 Kg/cm2 (g) 
(Adequate) 

Open Permissive 
pressure of MFC 
(QCL20AA202). 

Not applicable  

Cation 
Conductivity 
analyzer 

(SWAS PANEL 
SCOPE) 

0.3 µs/cm (at 25˚C), 
increasing (HIGH) 

Close MFC 
(QCL20AA202) 

Yes (Oxygen dosing 
stopped due to high 
cation conductivity in 
feed water cycle) 

Increase 
ammonia pH set 
point to raise pH 
to 9.2-9.5 range 

Dissolved 
oxygen 
analyzer 

(SWAS PANEL 
SCOPE) 

30 ppb (LOW), 
decreasing 

Gradually open MFC 
(QCL20AA202) to 
increase DO provided 
signal from  
PT(QCL20CP001) is 
"NOT LOW" (i.e < 18 
Kg/cm2 (g)) 

Yes (Low DO level in 
feed water cycle) 

Initial set point 
may be chosen 
as 90 ppb. 
However, 
provision may be 
kept to choose 
exact set point for 
operation by 
operator's plant 
chemist during 
commissioning 
within the range 
of 30-150 ppb. 

Dissolved 
oxygen 
analyzer 

(SWAS PANEL 
SCOPE) 

150 ppb, increasing 
(HIGH) 

Close MFC 
(QCL20AA202) to 
decrease DO 

Yes (Oxygen dosing 
stopped due to high 
DO level in feed 
water cycle) 

 
During Start up:- 
Cation 
Conductivity 
analyzer 

(SWAS PANEL 
SCOPE) 

0.15 µs/cm (at 
25˚C), decreasing 
(ADEQUATE) 

Open MFC 
(QCL20AA202), 
provided signal from  
PT-3 is "NOT LOW" 
(i.e < 22 Kg/cm2 (g)) 
& signal from  DO 
analyzer is "NOT 
HIGH" (i.e > 150 ppb) 

Yes (Oxygen dosing 
started) 
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                            Technical specification  
for

2X660 MW MAITREE STPP, BANGLADESH

       MEASURING INSTRUMENTS (PRIMARY AND SECONDARY) 

1.0      Measuring instruments / equipment and subsystems offered by the    
Bidder shall be from reputed experienced manufacturers of 
specified type and range of equipment. The instrumentation vendor 
shall be subject to BHEL’s / customer’s approval.  Further, all 
instruments shall be of proven reliability, accuracy, repeatability 
requiring a minimum of maintenance. All instrumentation equipment 
and accessories under this specification shall be furnished as per 
technical specifications, ranges, makes / numbers as approved by 
BHEL / customer during detailed engineering. 

1.1           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. 

1.2 All local gauges as well as transmitters, sensors and switches for 
parameters like pressure, temperature, level, flow etc. as required 
for the safe and efficient operation and maintenance under the 
scope of specification shall be provided.  The necessary root 
valves, impulse piping, drain cock, gauge-zeroing cocks, valve 
manifolds and all the other accessories required for mounting / 
erection of these local instruments shall be furnished even if not 
specifically asked for.  The proposal shall include the necessary 
cables, flexible conduits, junction boxes and accessories for the 
above purpose.  Double root valves shall be provided for all 
pressure tapping where the pressure exceeds 40 Kg / Cm2.

1.3             Instruments envisaged for sea water application shall be provided 
with wetted parts made of Monel / Hastelloy C. 

1.4 All instruments shall be provided with durable epoxy coating for 
housing and all exposed surfaces of the instruments. 
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                            Technical specification  
for

2X660 MW MAITREE STPP, BANGLADESH

1.5 Specification for Pr. Gauge, D.P. Gauge, Temp. Gauge and Level 
Gauge

Sl. 
No. Features

Essential / Minimum Requirements 

Pr. Gauge / D.P. Gauge Temp. Gauge Level Gauge 

1

Sensing Element 
and Material 

Bourdon for high pressure, 
Diaphragm / Bellow for low 
pr. of 316 SS 

Mercury in steel below 
450 Deg.C and inert gas 
actuated for above 450 
Deg.C of  SS bulb and 
capillary

Tempered toughened 
Borosilicate gauge glass 
steel armoured reflex or 
transparent type. 

2 Body material Die-cast aluminium Die-cast aluminium Forged carbon steel / 304 
SS

3 Dial size  150 mm 150 mm Tubular covering entire 
range. 

4
End connection ½   inch NPT (M) ¾  inch NPT (M) Process connection as per 

ASME PTC and drain / 
vent 15 NB. 

5 Accuracy +1% of span +1% of span +2% 

6 Scale Linear, 270 Deg. Arc 
graduated in metric units. 

Linear, 270 Deg. Arc 
graduated in Deg. C 

Linear vertical 

7 Range selection Cover 125% of max. of scale Cover 125% of max. of 
scale

Cover 125% of max. of 
scale 

8 Over range test Test pr. For the assembly shall be 1.5 to the max. design pr. at 38 Deg. C. 

9 Housing Weather and dust proof as per 
IP-55

Weather and dust proof as 
per IP-55 

CS/304 SS leak proof 

10 Zero / Span 
adjustment 

Provided Provided -- 

11
Identification Engraved with service legend 

or engraved phenolic 
laminated tag plate 

Engraved with service 
legend or laminated 
phenolic name plate 

Engraved with service 
legend or laminated 
phenolic name plate 

12

Accessories Blow out disc, siphon, 
snubber, pulsation dampener, 
chemical seal (if required by 
process) gauge isolation valve 

SS Thermowell Gasket for all KEL-F 
shield for transparent type 
vent and drain valves of 
Steel / SS as per CS / 
Alloy process 
requirement. 

13 Material of Bourdon 
movement 

316 SS / 304 SS 316 SS / 304 SS  
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for

2X660 MW MAITREE STPP, BANGLADESH

(a) For head mounted and DIN-rail mounted 

Accuracy (Refer types note 2) 

RTD =<0.4% of 0-250 deg C. span 

T/C-K type =<0.4% of 0-600 deg C. span 

T/C-R type =<0.4% of 0-1000 deg C. Span 

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

(b) For dual input type: 

RTD =<0.25% of 0-250 deg C. Span 

T/C-K type =<0.2% of 0-600 deg.C span 

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

Notes: 

1. In case of failure (open or burn-out) of RTD/thermocouple, temp. transmitter shall provide 
low temperature output. 

2. Composite Accuracy is to be calculated as summation of all applicable accuracies of temp. 
transmitter, for converting sensor input to output in 4-20 mA (e.g. basic accuracy, digital 
accuracy, D/A accuracy. etc.) and temperature effect on these accuracies at ambient 
temperature of 50 deg. C. based on the figure / formula given in the standard product 
catalogue for span as specified above for various types of Temperature Elements specified. 
All such accuracy/temperature effect figures in catalogue shall be first converted to deg. C, 
and then percentage of these converted accuracy in specified span shall be calculated to 
compare with the specified composite accuracy figures. 

1.11 SPECIFICATION FOR ELECTRONIC TRANSMITTER FOR 
PRESSURE, D.P., FLOW AND LEVEL ELECTRONIC TRANSMITTERS: 

Sr. No.  Features   Essential/Minimum Requirements 

1.  Type of Transmitter  Microprocessor based 2 wire type, Hart protocol compatible. 

2.  Accuracy   ± 0.1% of calibrated span (minimum) 

3.  Output signal range  4-20 mA DC (Analog) along with superimposed digital signal  
based on HART protocol 

4.  Turn down ratio  10:1 for vacuum/very low pressure applications. 
30:1 for other applications. 
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                            Technical specification  
for

2X660 MW MAITREE STPP, BANGLADESH

5.  Stability   ± 0.1% of calibrated span for six months for Ranges up to  
and including70 Kg/cm². 

± 0.25% of calibrated span for six months for Ranges more 
than 70 Kg/cm² (g). 

6.  Zero and span drift  +/- 0.015% per deg.C at max span. 
+/-0.11% per deg.C at min. span. 

7.  Load impedance  500 ohm (min.) 

8.  Housing   Weather proof as per IP-55 with durable corrosion resistant  
Coating. 

9.  Over Pressure   150% of max. Operating pressure 

10.  Connection (Electrical)  Plug and socket type 

11.  Process connection  1/2 inch NPT (F) 

12.  Span and Zero   Continuous, tamper proof, Remote as well as adjustability  
Manual from instrument with zero suppression and elevation 
facility.

13.  Accessories   -Diaphragm seal, pulsation dampeners, siphon etc. as  
required by service and operating condition. 

-2 valve manifold for absolute pressure transmitters (3-valve 
manifold for gauge/ vacuum pressure transmitters) and 5 
valve manifold for DP/level/flow transmitters. 

-For hazardous area, explosions proof enclosure as 
described in NEC article 500. 

14.  Diagnostics   Self Indicating feature 

15.  Power supply   24V DC ± 10%. 

16.  Adjustment/calibration/  Centralized PC based system.  

Notes : 

In case it becomes necessary to use a DP transmitter for pressure measurement then a 3-
valve manifold should be used in place of 2-valve manifold. 

LVDT type is not acceptable. 

Where the process fluids are corrosive, viscous, solid bearing or slurry type, diaphragm seals 
shall be provided. Parts below the diaphragm shall be removable for cleaning. The entire 
volume above the diaphragm shall be completely filled with an inert liquid suitable for the 
application. 
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Technical specification for
CONTROL & INSTRUMENTATION                 

2X660 MW STPP,  MAITREE-BANGLADESH

SECTION     D 

REV. NO.         00 DATE  : 16.08.2017 

9. SOLENOID VALVES 

10. ELECTRONIC FLOW METER 

The electronic flow meter shall include flow sensor and flow indicator cum integrator / totaliser and shall 
include all required accessories for satisfactory operation.  The flow meter shall be based on full bore 
ultrasonic / electromagnetic principle and shall be electronic type of proven design, make and model 
acceptable to the owner. The Bidder shall submit all necessary technical literature and details of selection 
criteria of the instrument offered to substantiate the model selected. The Bidder shall also furnish list of 
similar installation along with feedback on satisfactory performance of the instruments. The flow meter shall 
meet or exceed the following requirement: 

The flow meter shall provide local indication for instantaneous flow. It should also be possible to get local 
display for daily and monthly discharge. The flow meter shall indicate totaliser / integrator to get the daily and 
monthly discharge as stated above.    

11. LIMIT SWITCH 

For offsite plant application, Limit switches shall be gold plated with high conductivity and non-corrosive type. 
Contact rating shall be sufficient to meet the requirement of DDCMIS subject to a minimum of 60 V, 6 VA 
rating. Protection class shall be IP 55. 

1.18

1.19

1.20
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       Technical specification for
OXYGEN DOSING SYSTEM 

2X660 MW STPP,  MAITREE-BANGLADESH REV. NO.         00 DATE  :  

INSTRUMENT STUB DETAILS 
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       Technical specification for
OXYGEN DOSING SYSTEM 

2X660 MW STPP,  MAITREE-BANGLADESH REV. NO.         00 DATE  :  

INSTRUMENTS CHECK LIST 
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       Technical specification for
OXYGEN DOSING SYSTEM 

2X660 MW STPP,  MAITREE-BANGLADESH REV. NO.         00 DATE  :  

Important notes for Quality assurance and checks shall be as follows: 

1) The requirement indicated in the check list is minimal. Vender has to submit   Quality 
Plans/ Checklists for addressing the minimal requirement indicated in the check list and 
also those indicated under clause B0.7 in the specification under Section-IA- customer’s 
General Technical Specification – B0, as relevant to instruments. Vendor submitted 
quality plans shall be subject to customer approval during detail engineering without any 
commercial and time implication. For instruments for which checklist is not attached, 
vendor’s Quality Plan for such items will also be subject to customer approval during 
detail engineering without any commercial and delivery implication.  

2) The inspection agencies indicated in the Checklists in specification may be ignored. 
These will be aligned in line with approved Inspection categorisation plan during detail 
engineering without any commercial and delivery implication. 
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 

TYPE/ MODEL
DIMENSIONS OF HARDWARE
MODULARITY
 SEQUENCE
FACIA DETAILS

2 FUNCTIONAL TEST 100% P W V
3 IMMUNE TO STEP VARIATIONS 

IN THE POWER SUPPLY
SEE NOTE-1 
BELOW

P W V

4 DEGREE OF PROTECTION FOR 
ENCLOSURE

TYPE TEST P W V

5 I/R CHECK P W V

6 RESPONSE P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

SEE NOTE-1 
BELOW

Agency **

APPROVED SPEC./ 
DATA SHEETS 

V

CHECK LIST FOR ANNUNCIATORS

P W1 SEE NOTE-1 
BELOW
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

1 CHECKS FOR

VISUAL.
MODEL/TAG No

2 PROCESS CONNECTION P W V
3 ACCURACY P W V
4 REPEATABILITY P W V
5 HYSTERESIS P W V
6 EFFECT OF TEMP VARIATION 

ON ACCURACY
P W V

7 SPAN / ZERO ADJUSTMENT P W V
8 EFFECT OF SUPPLY VOLTAGE 

VARIATION
P W V

9 EFFECT OF LOADING (500 OHM 
METERS)

P W V

10 HIGH PRESSURE TEST SEE NOTE-1 
BELOW

P W V

11 BURN-IN TEST P W V
12 DEGREE OF PROTECTION P W V
13

ACCESSORIES AS APPLICABLE
SEE NOTE-1 

BELOW
V V V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   When material corelation are not available manufacturer's compliance to be provided.
4.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

APPROVED SPEC./ 
DATA SHEETS

SEE NOTE-1 
BELOW

ONE / TYPE

ONE / TYPE

CHECK LIST FOR TRANSMITTER

Agency **

P W V
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR 

TYPE
 MAKE
 MODEL No.

2 MATERIAL (BODY. 
PLUNGER/TRIM)

P W V

3 PORT SIZE P W V
4 CABLE CONNECTION SIZE P W V

5 ENCLOSURE CLASS

P W V TYPE TEST 
CERTIFICATE TO BE 
FURNISHED BY 
VENDOR

6 No. OF COILS & INSULATION 
CLASS

P W V TEST CERTIFICATE TO 
BE FURNISHED FOR 
INSULATION CLASS BY 
VENDOR

7 POWER SUPPLY CHECK P W V
8 IR / HV TEST P W V

9 FUCTIONAL TEST P W V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
      100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

SEE NOTE-1 
BELOW

APPROVED SPEC./ 
DATA SHEETS 

Agency **

1 P W V

CHECK LIST FOR SOLENOID VALVES
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STANDARD CHECK LIST FOR C&I INSTRUMENTS (for Maux Pkgs)

Sl. Test / Checks Quantum Reference Doc. / Remarks
No. of check Acceptance Norms M C B

CHECK FOR
SENSOR TYPE
DIAL SIZE
MODEL NO/TAG NO
RANGE/SCALE
SWITCH CONTACT RATING & 
NOS.
END CONNECTION
CALIBRATION 
ACCURACY
REPEATABILITY
SET POINT ADJUSTMENT

3 OVER PRESSURE & LEAK TEST P W V

4 OPERATION OF PRESSURE. 
RELIEF DEVICE

ONE P W V

REVIEW OF TC FOR
MATERIALS OF SENSOR
MOVEMENT
PROCESS CONNECTION
HOUSING

6 REVIEW OF TC FOR DEGREE 
OF PROTECTION

TYPE TEST V V V

7 ACCESSORIES AS APPLICABLE SEE NOTE-1 
BELOW

V V V

Legend :
 ** M = Manufacturer / Sub-contractor, C = Contractor / Nominated Inspecting Agency, B =  BHEL,
     P = Perform,  W = Witness, V  = Verification

Note :
1.   Quantum of check shall be as below :
     100 % - By Manufacturer
2.   Manufacturer to maintain calibrated instrument having better accuracy than the item
      under test. Inspecting engineer shall check the same. 
3.   Manufacturer to carry out ROUTINE TEST on 100 %.
4.   When material corelation is not available, MFR's compliance to be provided
5.   Contractor to provide compliance certificate for tests/checks verifid by contractor and 
      submit the same alongwith test certificates to be verified by BHEL.

Agency **

5 FOR LOT V V V

2 P W V

1 P W V

APPROVED SPEC./ 
DATA SHEETS 

SEE NOTE-1 
BELOW

CHECK LIST FOR PRESSURE & DP GAUGE
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       Technical specification for
OXYGEN DOSING SYSTEM 

2X660 MW STPP,  MAITREE-BANGLADESH REV. NO.         00 DATE  :  

APPLICABLE CODES & STANDARDS 
                (Refer B0.6.2) 
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       Technical specification for
OXYGEN DOSING SYSTEM 

2X660 MW STPP,  MAITREE-BANGLADESH REV. NO.         00 DATE  :  

Please refer clause no. B0.6.2 in the specification under Section-IA- customer’s General 
Technical Specification – B0 for applicable codes and standard. 
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       Technical specification for
OXYGEN DOSING SYSTEM 

2X660 MW STPP,  MAITREE-BANGLADESH REV. NO.         00 DATE  :  

INSTRUMENT INSTALLATION DIAGRAM 
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       Technical specification for
OXYGEN DOSING SYSTEM 

2X660 MW STPP,  MAITREE-BANGLADESH REV. NO.         00 DATE  :  

DRIVE CONTROL PHILOSOPHY 
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OXYGEN DOSING SYSTEM 
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JB TERMINATION DIAGRAM 
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SPECIFICATION NO.  PE‐TS‐421‐154‐A002

SECTION III 
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SCHEDULE OF PRE-BID CLARIFICATION 
 
 
All clarification from the Technical Specification shall be filled  in  by  the  BIDDER  clause  by  clause  in  this  format only. 

 
VOLUME  SECTION    CLAUSE 

NO.   
PAGE 
NO. 

SPECIFICATION 
REQUIREMENT      

CLARIFICATION REASONS FOR 
CLARIFICATION  

            
       
       
       
       
       
       
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

445



 

TITLE :
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SPECIFICATION NO.  PE‐TS‐421‐154‐A002
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REV. NO. 00 DATE : 21.11.2017

 
COMPLIANCE CUM CONFIRMATION CERTIFICATE 

 
 

The bidder shall confirm compliance with following by signing/ stamping this compliance certificate and furnishing same with the 
offer: 

   
1. The scope of supply, technical details, construction features, design parameters etc. shall be as per technical 

specification & there are no exclusions/ deviations with regard to same. 
 

2. QP/ test procedures shall be submitted in the event of order based on the guidelines given in the specification & QP 
enclosed therein.  
 

3. QP will be subject to BHEL/Customer approval in the event of order & customer hold points for inspection/ testing 
shall be marked in the QP at the contract stage. Inspection/ testing shall be witnessed as per same apart from review 
of various test certificates/ Inspection records etc. 
The charges for 3rd party inspection (Lloyds, TUV or equivalent) for imported components shall be included in the 
base price of the equipment by the bidder. 

 
4. All drawings/data – sheets etc. to be submitted during contract shall be subject to BHEL/Customer review/ approval. 

GA drawings, as submitted with offer at tender stage are for reference purpose only and shall be subject to approval 
during contract stage. 
 

5. There are no other deviations with respect to specification other than those furnished in the ‘Schedule of Deviations’. 
 

6. The offered materials shall be either equivalent or superior to those specified. Also for components where material is 
not specified it shall be suitable for intended duty, materials shall be subject to approval in the event of order. 
 

7. The commissioning spares (if any) are supplied on ‘As Required Basis’ & prices for same included in the base price 
(If bidders reply to this is “No commissioning spares are required” and if some spares are actually required during 
commissioning same shall be supplied by bidder without any cost to BHEL). 
 

8. All sub vendors shall be subject to BHEL/CUSTOMER approval. 
 

9. Any special tools & tackles, if required, shall be in bidder’s scope. 
 

10. Performance guarantee test parameters shall stand valid till the satisfactory completion of Performance guarantee 
test and its acceptance by BHEL/Customer. 
 

11. Prices for recommended spares (if any) for three year operation shall be furnished separately and not to be included 
in the base price. 
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DECLARATIONS 
 
 
I ………………………………………………………………..………certify that all the technical data and information pertaining to this 
specification are correct and are true representation of the equipment/system covered by our format proposal number Dated 
………………….. and there is no deviation to the specification. 
 
I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears above my signature. 
 
 
 
 
 
 
 
Bidders Company Name                                                                  …………………………………………. 
 
 
 
 
 
Authorized representative’s 
Signature                                                                                         ……………………………………….. 
 
 
 
 
 
Name                                                                                         …………………………………………. 
 
 
 
Bidder’s Name                                                                           The bidder hereby agrees to fully comply with                                                     

the requirements and intent of this                                                                       
specification for the price indicated 
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SL 
NO

VOULME/ 
SECTION

PAGE 
NO.

CLAUSE NO.
TECHNICAL 

SPECIFICATION/ 
TENDER DOCUMENT

COMPLETE DESCRIPTION OF 
DEVIATION 

COST OF 
WITHDRAWL 

OF DEVIATION

REFERENCE OF 
PRICE SCHEDULE 
ON WHICH COST 

OF WITHDRAWL OF 
DEVIATION IS 
APPLICABLE

NATURE OF 
COST OF 

WITHDRAWL OF 
DEVIATION       
(POSITIVE/ 
NEGATIVE)

13. In case nature of cost of withdrawl (positive/negative) is not specified it shall be assumed as positive.

14. In case of descrepancy in the nature of impact (positive/ negative), positive will be considered for evaluation and negative for ordering.

11. All techno-commercial terms and conditions of NIT shall be deemed to have been accepted by the bidder, other than those listed in unpriced copy of this format.

PARTICULARS OF BIDDERS/ AUTHORISED REPRESENTATIVE

12. Cost of withdrawl is to be given seperately for each deviation. In no event bidder should club cost of withdrawl of more than one deviation else cost of withdrawl of such deviations which have been 
clubbed together shall be considered as NIL.

NOTES:

1. For self manufactured items of bidder, cost of withdrawl of deviation will be applicable on the basic price (i.e. excluding taxes, duties & freight) only. 

DEVIATION SHEET (COST OF WITHDRAWL)

2 X 660MW MAITREE SUPER THERMAL POWER PROJECT

TECHNICAL SPECIFICATION FOR OXYGEN DOSING SYSTEM

TECH SPEC NO: PE-TS-421-154-A002

NAME OF BIDDER:- 

TECHNICAL DEVIATIONS

REASON FOR QUOTING 
DEVIATION

COMMERCIAL DEVIATIONS

TENDER ENQUIRY REFERENCE:-

10. Any deviation mentioned in priced copy of this format, but not mentioned in the un-priced copy, shall not be accepted.

NAME DESIGNATIONS SIGN & DATE

2. For directly dispatchable items, cost of withdrawl of deviation will be applicable on the basic price including taxes, duties & freight. 

9. For deviations w.r.t. Payment terms, Liquidated damages, Firm prices and submission of E1/ E2 forms before claiming 10% payment, if a bidder chooses not to give any cost of withdrawl of deviation 
loading as per Annexure-VIII of GCC, Rev-06 will apply. For any other deviation mentioned in un-priced copy of this format submitted with Part-I bid but not mentioned in priced copy of this format submitted 
with Priced bid, the cost of withdrawl of deviation shall be taken as NIL.

8. Bidders to note that any deviation (technical/commercial) not listed in above and asked after Part-I opening shall not be considered.

3. All the bidders have to list out all their Technical & Commercial Deviations (if any) in detail in the above format.

4. Any deviation not mentioned above and shown separately or found hidden in offer, will not be taken cognizance of.

5. Bidder shall submit duly filled unpriced copy of above format indicating "quoted" in "cost of withdrawl of deviation" column of the schedule above along with their Techno-commercial offer, wherever 
applicable.

6. Bidder shall furnish price copy of above format along with price bid.

7. The final decision of acceptance/ rejection of the deviations quoted by the bidder shall be at discretion of the Purchaser. 
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