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1.0 SCOPE OF INQUIRY/ INTENT OF SPECIFICATION 
 
1.1 The specification is intended to cover design, engineering, manufacture, inspection and 

testing at vendor's/ sub-vendor’s works, painting, proper packing and supply and dispatch 
to power station site of skid mounted OXYGEN DOSING SYSTEM along with mandatory 
spares, erection and commissioning spares(as required), including supervision of 
commissioning by experience/capable engineers specified in different sections / volumes 
of this specification hereinafter for the IB THERMAL POWER STATION, 
BANHARPALLI, 2X660 MW UNIT# 3 & 4.  

 
1.2 The contractor shall be responsible for providing all material, equipment & services, which 

are required to fulfil the intent of ensuring operability, maintainability, reliability and 
complete safety of the complete work covered under this specification, irrespective of 
whether it has been specifically listed herein or not. Omission of specific reference to any 
component / accessory necessary for proper performance of the equipment shall not 
relieve the vendor from the responsibility of providing such facilities to complete the 
supply of OXYGEN DOSING SYSTEM within quoted price. 

 

1.3 It is not the intent to specify herein all the details of design and manufacture. However, 
the equipment shall conform in all respects to high standards of design, engineering and 
workmanship and shall be capable of performing the required duties in a manner 
acceptable to purchaser who will interpret the meaning of drawings and specifications and 
shall be entitled to reject any work or material which in his judgment is not in full 
accordance herewith. 
 

1.4 The extent of supply under the contract includes all items shown in the drawings, 
notwithstanding the fact that such items may have been omitted from the specification or 
schedules. Similarly, the extent of supply also includes all items mentioned in the 
specification and /or schedules, notwithstanding the fact that such items may have been 
omitted in the drawing.  
 

1.5 Bidder shall be required to depute his qualified/capable personnel at any stage to 
supervise, Commissioning for each unit for four (4) days. This will include supervision of 
commissioning of Oxygen Dosing system in totality.Bidder to indicate the prices (in price 
format) for the same. The prices for Two (2) Visits (Comprising Eight (8) mandays), shall 
be inclusive of charges of Air-Fair/Rail-Fair, Boarding/Lodging, local conveyance etc. 
 
The eight (8) days are to be considered as eight (8) working days at site. (i.e. 4 days per 
unit, excluding the travel time.) 

 
1.6 The general term and conditions, instructions to tenderer and other attachment referred to 

elsewhere are made part of the tender specification. The equipment materials and works 
covered by this specification is subject to compliance to all attachments referred to in the 
specification. The bidder shall be responsible for and governed by all requirements 
stipulated herein.  

 
1.7 While all efforts have been made to make the specification requirement complete & 

unambiguous, it shall be bidders’ responsibility to ask for missing information , ensure 
completeness of specification, to bring out any contradictory / conflicting requirement in 
different sections of the specification and within a section itself  to the notice of BHEL and 
to seek any clarification on specification requirement  in the format enclosed under Vol-III 
of the specification. In absence of any such clarifications, in case of any contradictory 
requirement, the more stringent requirement as per interpretation of Purchaser/Customer 
shall prevail and shall be complied by the bidder without any commercial implication on 
account of the same. Further in case of any missing information in the specification not 
brought out by the prospective bidders as part of pre-bid clarification, the same shall be 
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furnished by Purchaser/ Customer as and when brought to their notice either by the 
bidder or by purchaser/ customer themselves. However, such requirements shall be 
binding on the successful bidder without any commercial & delivery implication.  

 
1.8 Deviations along with cost of withdrawal (positive or negative), if any, should be very 

clearly brought out clause by clause in the enclosed schedule; otherwise, it will be 
presumed that the vendor's offer is strictly in line with NIT specification.  

 
1.9 In case all above requirements are not complied with, the offer may be considered as 

incomplete and would become liable for rejection.  
 
1.10 Unless specified otherwise, all through the specification, the word contractor shall have 

same meaning as successful bidder /vendor and Customer/ Purchaser/Employer will 
mean   BHEL and /or OPGCL   including their consultant as interpreted by BHEL in the 
relevant context. 

 
1.11 The equipment covered under this specification shall not dispatch unless the same have 

been finally inspected, accepted and shipping release issue by BHEL/OPGCL. 
 

1.12 BHEL’s/OPGCL’s representative shall be given full access to the shop in which the 
equipments are being manufactured or tested and all test records shall be made available 
to him. 
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Item 
S.No. 

DESCRIPTION OF EQUIPMENT / ITEM QTY. FR TWO UNITS 

(1) (2) (3) 
1.0 Mandatory Spares as per the following details:-

(As Applicable) 
  

1.0 Electronic Transmitters (Differential 
Pressure,Level,Speed etc.) all types 

2 (Two) nos. complete set for each type and model/range 
used in the system. 

2.0 Pressure Transmitters 2 (Two) nos.

3.0 Solenoid Valve 
  

3.1 Complete Solenoid Valve Assembly 4 Nos. for each type and rating used in the system 

3.2 Coil (single or double coil type)  10% of total nos. used in the system or minimum 
10(Ten) Nos. whichever is more for each type and 
rating. 

4.0 Gauge ( Differential Pressure, Temperature, Level) 10% of total nos. used in the system or minimum 2(Two) 
nos. whichever is more for each type and range. 

5.0 Pressure Gauge with needle valve 2 (Two) nos.
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SPECIFIC TECHNICAL REQUIREMENTS: ELECTRICAL 

 
1.0 EQUIPMENT & SERVICES TO BE PROVIDED BY BIDDER/ PURCHASER 
 
1.1 Scope for supply, and erection & commissioning of various equipment forming part of electrical system 

for this package shall be as per Annexure–I to Section – C2 [Scope of Work (Electrical)].  
1.2 Make of various equipment/ items in the scope of bidder shall be to approval of owner during detailed 

engineering stage without any commercial implications. 
1.3 Bidder shall furnish all AC as well as DC loads required for the system at different voltage levels (eg. 

415V AC, 240 V AC, 220 V DC etc.) of all types, such as motor feeders, supply feeders in PEM format 
along with the offer, as applicable. 

1.4 All electrical equipment shall be suitable for the power supplies, fault levels and climatic conditions 
indicated in project information enclosed with the specification. 

1.5 All drawings, data sheets, Quality Plan, calculations, test reports, test certificates, etc. shall be 
submitted during detailed engineering stage as per formats enclosed. The same shall be subject to 
approval without any commercial implications. 

1.6        Technical requirements shall be as per specifications listed in Clause 4.1, 4.2 & 4.3 below. 
 
3.0 DOCUMENTS TO BE SUBMITTED ALONG WITH BID 

 

3.1 Bidder shall confirm total compliance to the electrical specification without any deviation from the 
technical/ quality assurance requirements stipulated. In line with this, the bidder as technical offer shall furnish 
two signed and stamped copies of the following: 

a) A copy of this sheet “Electrical Equipment Specification for OXYGEN DOSING SYSTEM’ and sheet 
“Electrical Scope between BHEL and Vendor” with bidder’s signature and company stamp. 

b) List of Erection and Commissioning spares. 
c) List of Erection & Maintenance tools & tackles.  
d) Electrical load requirement in the load data format. 
 

3.2 No technical submittal such as copies of data sheets, drawings, write-up, quality plans, type test certificates, 
technical literature, etc, is required during tender stage. Any such submission even if made, shall not be 
considered as part of offer. 
 

4.0 LIST OF ENCLOSURES 
 

4.1 Electrical scope between BHEL & vendor (Annexure-I). 
4.2 Load data format (Annexure-II). 
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ANNEXURE – I 
 

ELECTRICAL SCOPE BETWEEN BHEL AND VENDOR 
 
 

 
PROJECT: 2 X 660MW BANHARPALLI TPP                            PACKAGE: OXYGEN DOSING SYSTEM (MAUX) 

           FOR SKID MOUNTED SYSTEM      
                                                     REV: 0   DATE: 08/05/14 

 
S.NO DETAILS SCOPE 

SUPPLY 
 

SCOPE 
E&C 
 

REMARKS 

1 Junction Boxes Vendor Vendor JB shall be mounted on respective skid. Termination of all field 
instruments, solenoid valves and MFC up to JB shall be done as 
per BHEL termination drawing by bidder. Connection 
between JB and BOP-DDCMIS shall be in BHEL scope. 

2 Ordinary control cables, screened control cables & special control 
cable 

Vendor Vendor Within the skid, between instrument and JB. 

3 Cable glands and lugs for equipment supplied by vendor. Vendor Vendor 1. Double compression Ni-Cr brass glands.  
2. Solder less crimping type Cd plated copper lugs for Power 
cables. 
3. Solder less crimping type Cd plated heavy copper lugs for 
control Cables. 

4 Equipment grounding Vendor Vendor Within the skid. 
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CODE 

REMARKS LOAD No. NAME 
PLATE 

MAX. 
CONT. 

DEMAND 
(MCR) 

R
U

N
N

IN
G

 

S
T

A
N

D
B

Y
 

SIZE 
CODE 

NOs 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 
 

NOTES: 1. COLUMN 1 TO 12 & 18 SHALL BE FILLED BY THE REQUISITIONER (ORIGINATING AGENCY); REMAINING COLUMNS ARE TO BE FILLED UP BY PEM (ELECTRICAL) 

 2. ABBREVIATIONS : * VOLTAGE CODE (7):- (ac) A=11 KV, B=6.6 KV, C=3.3 KV, D=415 V, E=240 V (1 PH), F=110 V (dc): G=220 V, H=110 V, J=48 V, K=+24V, L=-24 V 

  : ** FEEDER CODE (8):- U=UNIDIRECTIONAL STARTER, B=BI-DIRECTIONAL STARTER, S=SUPPLY FEEDER, D=SUPPLY FEEDER (CONTACTER CONTROLLED) 

 

LOAD DATA 
(ELECTRICAL) 

JOB NO. 391 ORIGINATING AGENCY PEM (ELECTRICAL) 
PROJECT TITLE 2 X 660MW BANHARPALLI TPP NAME  DATA FILLED UP ON  
SYSTEM  OXYGEN DOSING SYSTEM SIGN.  DATA ENTERED ON  
DEPTT. / SECTION ELECTRICAL SHEET 1 OF 1 REV. 00 DE’S SIGN. & DATE  

 

ANNEXURE-II 
                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

                   

 

 
 
Page 33 of 88



  SPEC. NO. PE-TS-391-154-12000A-A001

  VOLUME   II-B 
  SECTION : C3 

  REV. NO.  00 DATE:  

  SHEET   
 

 

BHEL – PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301 
 

TITLE:  
TECHNICAL SPECIFICATION 

FOR 
OXYGEN DOSING SYSTEM 

IB THERMAL POWER STATION, BANHARPALI 
2 X 660 MW UNIT # 3 & 4 
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SPECIFIC TECHNICAL REQUIREMENT  
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1.0 SCOPE: 
 The scope of this design philosophy covers the basis of design, system description, equipment 

selection aspects and control philosophy for Oxygen dosing system for 2X660 MW BANHARPALLI 
TPP . The above system shall be skid mounted. Two numbers skid for each unit shall be provided for 
oxygen dosing system (one number for dosing at CPU outlet and one number for dosing at deaerator 
outlet). 

 
2.0 DESIGN BASIS:  

 Design Calculation for the systems. 
 P&I diagram for Oxygen dosing system (part of this document) 
 DATA SHEET – A for Oxygen dosing system (part of this document) 
  

3.0                   DESIGN PHILOSOPHY: 
 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 principles, equipment selection and control philosophy of 
ammonia feed system has been covered separately in the design philosophy and P&ID for LP 
Chemical dosing system. 

  
 The following philosophy of chemical feed system 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, 200 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 (LAB60CQ001). 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(LCA50CQ014) at CPU Outlet in the cycle goes above 0.3 us/cm.  The 
tapping point of the cation conductivity is at CPU outlet(refer zone 14E in the P&ID of 
Condensate system-PE-DG-391-100-N106) 
 

b) Start up 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. 

  
4.0  Equipment for Oxygen Dosing (Two skids per unit, Total 4 Nos. for station) 
  As mentioned, four oxygen dosing skids shall be supplied for entire station. Each skid shall be 

identical unless specifically mentioned otherwise. Since per unit only one skid of the two shall be 
under operation at a time, the cylinder storage for the all the skids shall be common located at the 
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vicinity of the oxygen dosing skids. Each skid shall consist of the following components:- 
4.1  Cylinder banks 
  Each oxygen dosing skid shall consist of a bank of two oxygen cylinders, dosing at downstream of 

deaerator/CPU outlet. Oxygen cylinder bank is provided to cater daily 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 52 kg/cm2(g) and the cylinder banks 
dosing at deaerator outlet at 28 kg/cm2(g). Separate storage rack for 34 cylinders per unit shall be 
supplied to cater one month oxygen requirement. 

 
4.2  Pressure Regulator:  
 The line pressure regulator is used for reducing a high supply pressure (204 bars cylinder pressure) to 

55 kg/cm2(g) pressure in skid dosing at CPU outlet and to 30 kg/cm2(g) pressure in skid dosing at 
deaerator outlet. 

 
4.3  Valves, tubing, vents and instrumentation shall be as per the attached P&ID (PE-DG-391-154-A501) 

and the data sheet. The MOC and specification of the equipments shall be as per the attached data 
sheet. 

5.0 Control and Instrumentation:- 
  
  The mode of operation of the oxygen dosing system shall be from DCS only. All the logics, controls 

and interlocks shall be implemented in 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 DCS OWS only. 

  The oxygen gas shall be at high pressure (204 Kgf/cm2) in the cylinders. The same shall be brought 
to a lower pressure by the Pressure Regulator  (set pressure of 55 Kgf/cm2 for skid dosing at CPU 
outlet and set pressure of 30 Kgf/cm2 for skid dosing at deaerator outlet attached with each cylinder.  

  
  Each of the two oxygen cylinders in the skid shall have a dedicated set of solenoid valve [SV-

1(QCL11AA201) & SV-2(QCL12AA201)] , pressure gauges (QCL11CP501 & QCL12CP501)  and 
pressure transmitters(QCL11CP001 & QCL12CP001) for the CPU out let and solenoid valve [SV-
1(QCL21AA201) & SV-2(QCL22AA201)] , pressure gauges(QCL21CP501 & QCL22CP501)  and 
pressure transmitters (QCL21CP001 & QCL22CP001) for the Dearator out let .  
 
Two cylinders provided on skid are connected and one 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(QCL11AA201, 
QCL21AA201 for the CPU outlet and dearator outlet respectively), reaches at the set point, the 
solenoid valve SV1(QCL11AA201,QCL21AA201 for the CPU outlet and dearator outlet respectively) 
will close and solenoid valve SV2(QCL12AA201,QCL22AA201for the CPU outlet and dearator outlet 
respectively)  will open and other cylinder shall be taken in to service provided the pressure at the 
inlet of SV2 (QCL12AA201,QCL22AA201for the CPU outlet and dearator outlet respectively)  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 (QCL10AA201 for 
skid dosing at CPU outlet and QCL20AA201 for skid dosing at dearator outlet) in the skid, based on 
the feedback received from pressure transmitter (QCL10CP001) {set point –“ADEQUATE--(Set 
points–50 kgf/cm2 for skid dosing at CPU outlet  & pressure transmitter (QCL20CP001) {set point –
“ADEQUATE--( 26 kgf/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 controllers (QCL10AA 202 for skid dosing at CPU outlet and QCL20AA202 
for skid dosing at dearator outlet) and from pressure transmitters (QCL10CP001 for skid dosing at 
CPU outlet  &  QCL20CP001 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 mass flow controller MFC (QCL10AA202 for skid 
dosing at CPU outlet  & QCL20AA202 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 DCS.  
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  All solenoid valves mounted in the oxygen dosing skid shall be 24 VDC powered from DCS and 
routed through the local skid mounted junction box. All the field instruments, MFC and solenoid 
valves (SV 1 (QCL11AA201/QCL21AA201) & SV 2 (QCL12AA201/QCL22AA201)) shall be 
terminated at a junction box in the skid by BHEL’s oxygen dosing vendor for further connection to 
DCS. 

   
  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.  
 
  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.  

 
 
 

Note :-    
 

1. 24 DC to MFCs shall be provided by BHEL. 
2. Separate mass flow transmitter & flow control valve instead of ,a single mass flow controller can 

also be offered. 
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Following interlocks/alarm annunciation facility shall be provided.  
For Skid dosing at CPU Outlet 

 
Source of 
signal 

Tag Number Set Point 
(suggested) 

Interlock Alarm in DCS Remarks

During Normal Operation:- 
Pressure 
transmitter 

PT 
(QCL11CP001) 

60 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH pressure 
at cylinder 1 outlet) 

Manual checking 
of pressure 
regulator reqd. 

Pressure 
transmitter 

PT 
(QCL11CP001) 

52 Kg/cm2 (g) 
(LOW) 

Close SV-1 & 
Open SV-2  

Yes (LOW pressure 
at cylinder 1 outlet) 

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

Pressure 
transmitter 

PT 
(QCL12CP001) 

60 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH pressure 
at cylinder 2 outlet) 

Manual checking 
of pressure 
regulator reqd. 

Pressure 
transmitter 

PT 
(QCL12CP001) 

52 Kg/cm2 (g) 
(LOW) 

Close SV-1 & 
Open SV-2 

Yes (LOW pressure 
at cylinder 2 outlet) 

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

Pressure 
transmitter 

PT 
(QCL10CP001) 

48 Kg/cm2 (g) 
(LOW) 

Close MFC  Yes (Oxygen dosing 
stopped due to low 
pressure) 

 

Pressure 
transmitter 

PT 
(QCL10CP001) 

60 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH dosing 
pressure) 

Manual checking 
of pressure 
reducing valve 
reqd. 

Pressure 
transmitter 

PT 
(QCL10CP001) 

50 Kg/cm2 (g) 
(Adequate) 

Open Permissive 
pressure of MFC,  

Not applicable  

Cation 
Conductivity 
analyzer  

(SWAS PANEL 
SCOPE) 
(LCA50CQ014) 

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

Close MFC  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) 
(LAB60CQOO1
) 

30 ppb (LOW), 
decreasing 

Gradually open 
MFC to increase 
DO provided 
signal from  PT-3 
is "NOT LOW" (i.e 
< 48 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) 
(LAB60CQOO1
) 

150 ppb, 
increasing 
(HIGH) 

Close MFC 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) 
(LCA50CQ014) 

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

Open MFC , 
provided signal from  
PT-3 is "NOT LOW" 
(i.e < 48 Kg/cm2 (g)) 
& signal from  DO 
analyzer is "NOT 
HIGH" (i.e > 150 
ppb)  

Yes (Oxygen dosing 
started) 

 

    
 

 
 
Page 40 of 88



  SPEC. NO. PE-TS-391-154-12000A-A001

  VOLUME   II-B 
  SECTION : D1 

  REV. NO.  00 DATE:  

  SHEET   
 

 

BHEL – PS- PEM-PPEI : NOIDA, SECTOR 16A, UP-201301 
  

TITLE:  
TECHNICAL SPECIFICATION 

FOR 
OXYGEN DOSING SYSTEM 

IB THERMAL POWER STATION, BANHARPALI 
2 X 660 MW UNIT # 3 & 4 

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) 

35 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH pressure 
at cylinder 1 outlet) 

Manual checking 
of pressure 
regulator reqd. 

Pressure 
transmitter 

PT 
(QCL21CP001) 

28 Kg/cm2 (g) 
(LOW) 

Close SV-1  & Open 
SV-2  

Yes (LOW pressure 
at cylinder 1 outlet) 

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

Pressure 
transmitter 

PT 
(QCL22CP001) 

35 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH pressure 
at cylinder 2 outlet) 

Manual checking 
of pressure 
regulator reqd. 

Pressure 
transmitter 

PT 
(QCL22CP001) 

28 Kg/cm2 (g) 
(LOW) 

Close SV-2  & Open 
SV-1  

Yes (LOW pressure 
at cylinder 2 outlet) 

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

Pressure 
transmitter 

PT 
(QCL20CP001) 

22 Kg/cm2 (g) 
(LOW) 

Close MFC  Yes (Oxygen dosing 
stopped due to low 
pressure) 

 

Pressure 
transmitter 

PT 
(QCL20CP001) 

35 Kg/cm2 (g) 
(HIGH) 

Not applicable Yes (HIGH dosing 
pressure) 

Manual checking 
of pressure 
reducing 
regulating valve 
reqd. 

Pressure 
transmitter 

PT 
(QCL20CP001) 

26 Kg/cm2 (g) 
(Adequate) 

Open Permissive 
pressure of MFC 

Not applicable  

Cation 
Conductivity 
analyzer  

(SWAS PANEL 
SCOPE) 
(LCA50CQ014) 

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

Close MFC  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) 
(LAB60CQOO1) 

30 ppb (LOW), 
decreasing 

Gradually open MFC 
to increase DO 
provided signal from  
PT-3 is "NOT LOW" 
(i.e < 22 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) 
(LAB60CQOO1) 

150 ppb, 
increasing (HIGH) 

Close MFC 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) 
(LCA50CQ014) 

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

Open FCV, 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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DATA SHEET – A 
 

Sl. No Description Parameter 
Mechanical Items 
1.0 No. of skid(s)for project FOUR (Two per units) 
2.0 Cylinders:  
2.1 Quantity mounted on skid Two per skid (Total eight)  
2.2 Loose supply of filled Oxygen cylinders 34 loose on a rack for entire station 
2.3 Design Standard of empty oxygen cylinder IS-7285 
2.4 MOC of cylinder Chrome Moly Steel 
2.5 Water Capacity 50 liters 
2.6 Gas Capacity 10 m3 
2.7 Max Working pressure at 15OC 204 Kgf/cm2 
2.8 Painting of oxygen cylinder As per IS 4379 
2.9 Accessories Two numbers (one per unit) Cylinder storing rack (MS), each with   

capacity to hold 34 cylinders. 
3.0 All Tubing:  
3.1 Material ASTM A213/269 GR TP 316 SCH 40 (seamless) 
3.2 Diameter 15 NB (1/2” OD) 
4.0 Ball valves  
4.1 Body, Bonnet, stem  ASTM A182 Gr. TP 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 ANSI B 16.11 
4.7 Rating ----Class ASA 800 ---- 
4.8 Valve operation Manual  
5.0 Check valves/ NRV  
5.1 Body, cover, disc/piston & seat ASTM A182 Gr. TP 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 ANSI B 16.11 
5.6 Rating ----Class ASA class ASA 800---- 
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 60 Kg/cm2 (g) for skid 1 and 35 Kg/cm2 (g) for skid 2 
6.6 

Inlet Connections  
15 NB, Flanged/threaded, ANSI B16.5, 400# for skid at CPU outlet 
and 300# for skid at de aerator outlet 

6.7 Outlet Connections 15 NB, Flanged/threaded, ANSI B16.5, 150# 
7.0 Fittings Stainless steel to A276 or A479 F316, Dimension to ANSI B 16.11 

FERRULED ends. 
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 55 Kg/cm2(g) for skid dosing at CPU outlet and 30 Kg/cm2(g) for skid 

dosing at deaerator outlet 
9.0 Flanges  SS 316, ANSI B 16.5 400# for skid at CPU outlet and 300# for skid at 

de aerator outlet 
10.0 Structural steel  IS 2062 
11.0 Nuts & bolts 

 
SS 304 

12.0 Mass Flow Controller (MFC)-Ref-Note-1  
12.1 Expected flow of oxygen in process  

 
50-450 GM/hr (for skid dosing at deaerator outlet) & 40-350 GM/hr. (for 
skid dosing at CPU outlet) 
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12.2 MOC-Wetted part SS 316, ANSI B 16.5 CL 400 
12.3 Operating Pressure  Pressure reducing valve set pressure (refer  PID) 
13.0 Compression fittings  
13.1 Quantity 74 Nos. 
13.2 MOC SS-316 
Note:- 

 
1. Separate mass flow transmitter & flow control valve instead of ,a single mass flow controller can also be offered. 
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The inspection of oxygen dosing system shall be done as per the manufacturing Quality Plan which shall be 
subject to approval by BHEL & CUSTOMER during detailed engineering. Any changes insisted upon by 
BHEL shall be taken care of by bidder. However the minimum inspection requirement of BHEL shall be as 
given below. 

 
1. Welder Qualification 

a) Review of welder’s qualification (WPS & PQR) shall be done by BHEL & CUSTOMER during final 
inspection. 

 
2. Empty oxygen cylinder 

a) Inspection report of BIS approved inspection agency for all the tests performed as per IS 7285 shall be 
submitted for review by BHEL & CUSTOMER during final inspection. 

b) Approval certificate from CCE, Nagpur shall also be furnished if applicable as per statutory norms for 
review by BHEL & CUSTOMER during final inspection. 

 
3. Valves (Ball, Check, PRV, solenoid, needle) 

a) Material test Certificate/lab report for both physical & chemical test (physical test for trim material is not 
required) for body, bonnet, cover, trim material, ball shall be furnished for review by BHEL & CUSTOMER 
during final inspection. 

b) Hydro test, pneumatic test, dimensions of valve assembly shall be as per BHEL approved data sheet. 
Manufacturer’s test certificate shall be submitted for the same for review by BHEL & CUSTOMER during 
final inspection. 

c) All valves shall be oxygen cleaned and suitable for oxygen service. Manufacturer’s COC certifying the 
same shall be submitted for review by BHEL & CUSTOMER during final inspection.   

 
4. Instruments (Pressure Gauge, Pressure Transmitter, Mass flow meter, pressure reducing valve) 

a) Material Test certificate for wetted part as per approved data sheet shall be furnished for review by BHEL 
& CUSTOMER during final inspection. 

b) Calibration report shall be furnished for review by BHEL & CUSTOMER during final inspection. 
c) Manufacturer’s COC for degree of protection of enclosure (1/similar frame size) shall be for review by 

BHEL & CUSTOMER during final inspection. 
d) All instruments shall be oxygen cleaned and suitable for oxygen service. Manufacturer’s COC certifying 

the same shall be submitted for review by BHEL & CUSTOMER during final inspection. 
 

5. Control valve 
a) Hydro test report for body and pneumatic test report of actuator chamber and seat shall be submitted for 

review by BHEL & CUSTOMER during final inspection. 
b) Manufacturer’s test reports shall be submitted for 100 % control valves for overall dimensional checks (as 

per BHEL approved GA/data sheet) and functional tests (including valve travel, opening & closing time, 
linearity/CAM characteristics, hysteresis) as per BHEL approved data sheets for review by BHEL & 
CUSTOMER during final inspection. 

c)  Manufacturer’s test reports for CV test (including valve characteristics, PR vs discharge, PR vs opening 0 
to 100% in steps of 10%) shall be submitted for 1/similar type of control valve for review by BHEL & 
CUSTOMER during final inspection. 

 
6. Junction Box 

a) Check of make & rating of components as per approved drawing shall be done by BHEL 
b) Visual check of dimensions and orientation as per approved drawing shall be done by BHEL 
c) IR-HV-IR test shall be witnessed by BHEL 
d) Test certificate for degree of protection of the enclosure (1 per similar frame size) shall be submitted by 

bidder for review by BHEL.  
 

7. Tubing 
a) Material test Certificate/lab report and hydro test report shall be furnished for review by BHEL & 

CUSTOMER during final inspection. 
 
 

8. Fittings 
a) Material test Certificate/lab report, certificate for heat treatment and dimensions of fittings (as per BHEL 

approved data sheet) shall be submitted for review by BHEL & CUSTOMER during final inspection. 
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9. Final skid assembly (Inspection witness by BHEL & CUSTOMER except point g) 
a) Measurement of skid dimensions and elevation of terminal point 
b) Leak test of tubing/fitting/ valves using nitrogen at 1.25 times of maximum operating pressure for skids for 

two hours. 
c) Visual checking of skid orientation as per BHEL/ CUSTOMER approved GA drawing 
d) Visual checking of welding soundness, cleanliness at weld joints 
e) Hydro test of the complete interconnected tubing 
f) Pneumatic test of the complete interconnected tubing 
g) Verification of painting thickness by elcometer and paint shade with respect to color shade chart 
h) DP test for all socket weld joints may be witnessed by any renowned TPI at bidder’s cost and review of 

their report shall be done by BHEL & CUSTOMER during final inspection. Alternatively, bidder may also 
offer DP test for BHEL & CUSTOMER witness. 

 
Note: -  

i. For pressure transmitters and for imported components (imported either by bidder or by equipment 
manufacturer’s authorized dealer/distributor), manufacturer’s COC is also applicable in place of test 
certificate. However, the COC should contain all the desired relevant information. 

ii. For type test reports such as degree of protection for enclosures and for CV test, reports generated on an 
equipment of similar frame size/design/model within 5 years preceding the date of final inspection is 
acceptable to BHEL. 
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SECTION – D2 
 

GENERAL TECHNICAL REQUIREMENT - ELECTRICAL 
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 (CONSTRUCTIONAL DETAILS OF CABLE SELECTED) 
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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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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   
CLAU
SE 
NO.   

PAGE 
NO. 

SPECIFICATION
REQUIREMENT     

CLARIFICATION REASONS FOR 
CLARIFICATION  
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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)

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. 

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

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. 

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

SCHEDULE OF DEVIATIONS WITH COST OF WITHDRAWL

PROJECT:-IB THERMAL POWER STATION , BANHARPALI
2X660 WM UNIT # 3 & 4

PACKAGE:- OXYGEN DOSING SYSTEM

NAME OF VENDOR:- 

TECHNICAL DEVIATIONS

COMMERCIAL DEVIATIONS

TENDER ENQUIRY REFERENCE:-

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.

REASON FOR QUOTING 
DEVIATION

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

Page 1 of 1  
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PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

 
 

FORM NO PEM 6040-1 

 

TITLE:  
TECHNICAL SPECIFICATION 

FOR 
OXYGEN DOSING SYSTEM 

IB THERMAL POWER STATION, BANHARPALI 
2 X 660 MW UNIT # 3 & 4

SPECIFICATION NO. PE-TS-391-154-12000A-A001 

 
VOL III 

SHEET…….. OF…… 

 
 
 

COMPLIANCE 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.  
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. 

 
3. 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. 
 

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

5. 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. 
 

6. 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). 
 

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

8. Any special tools & tackles, if required, shall be in bidder’s scope. 
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PARTICULARS OF BIDDER / AUTHORISED REPRESENTATIVE  
    
NAME DESIGNATION SIGNATURE  DATE COMPANY SEAL 

 

 

 

TITLE 
* SCHEDULE OF DECLARATIONS 

 

BHEL DOCUMENTS NO.: PE-TS-391-154-12000A-
A001
VOL III 

SHEET…….. OF…… 

 
 
* Bidder shall include this schedule both in technical and Price offers 
 
 

DECLARATION 
 
 
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 (except indicated in the deviation sheet (with cost of withdrawal). 
 
I hereby certify that I am duly authorized representative of the Bidder’s company whose name appears 
above my signature. 
 
 
 
 
 
 
 
Biders Company Name                                                                  …………………………………………. 
 
 
 
 
 
Authorised representative’s 
Signature                                                                                         ……………………………………….. 
 
 
 
 
 
Name                                                                                         …………………………………………. 
 
 
 
Bider’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. DESCRIPTION OF EQUIPMENT / ITEM QTY. UNIT PRICE EX-
WORKS (DULY 

PACKED)

TOTAL PRICE EX-
WORKS (DULY 

PACKED)

EXCISE DUTY  
@   %

SALES TAX  
@     %

FREIGHT 
CHARGES

TOTAL PRICE (FOR 
SITE)

(1) (2) (3) (4) 5) 6) 7) 8) 9)

1.0 Total lump sum price on FOR site basis for design, engineering, manufacture, fabrication, assembly,
inspection and testing at manufacturer's works, start up and commissioning spares, mandatory spares, supply
and dispatch to power station site of skid mounted OXYGEN DOSING SYSTEM alongwith other items
including supervision of commissioning by experience/capable engineer,freight, all prevailing taxes, duties and
other levies of as required for the total scope defined as per BHEL specification no. PE-TS-391-154-12000A-
A001 and subsequent clarifications confirmation, correspondences with the bidders till date.

 

2.0

2.1 Total lump sum price on FOR site basis for design, engineering, manufacture, assembly, inspection and
testing at manufacturer's works, packing, supply and delivery at site, including freight for OXYGEN DOSING
SYSTEM complete with all accessories for the total scope defined as per BHEL specification no. PE-TS-392-
154-12000A-A001 and subsequent clarifications confirmation, correspondences with the bidders till date.

2.1.1 Oxygen dosing skid (including two cylinders mounted on each skid)                                        4 nos.

2.1.2 Accessories (as described below)

2.1.2.a Injector Assembly 8 nos.

2.1.2.b 1/2" OD, 18 BWG, SS 316  tubing for oxygen dosing 400 m

2.1.2.c SS 316 Tube fittings --tees 20 nos

2.1.2.d SS-316 Compression fittings 74 nos

2.1.2.e SS 316 Tube fittings --90° elbows 20 nos

2.1.2.f Filled oxygen cylinders (Each of 50 lt water volume filled at 204 Kg/cm2 pressure)
68 nos.

2.1.2.g Rack to hold 34 filled oxygen cylinders 2 nos.

2.2 Supply of Commissioning spares/special tools & tackles inclusive of all taxes, duties etc. on "FOR" site
basis (as and if deemed necessary by the bidder for commissioning of his skid) (in case quoted, bidder to
furnish price break up separately.)

IB THERMAL POWER STATION, BANHARPALI
2 X 660 MW UNIT # 3 & 4

PACKAGE:- OXYGEN DOSING SYSTEM

MAJOR BREAK-UP OF PRICES GIVEN IN 1.0 ABOVE

   SUGGESTIVE UN-PRICED SCHEDULE

NOTES:
a) Bidder to note that total price indicated above at 1.0 shall be considered for evaluation and hence should be complete in all respect for the full scope defined and considering all terms and conditions agreed.

b) In case, price indicated above does not match with total of item wise break-up given at 2.0, the higher price so calculated shall be considered for evaluation but in case of order, the same shall be placed at the lowest price.

SH. 1 OF 2  
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Sl. No. DESCRIPTION OF EQUIPMENT / ITEM QTY. UNIT PRICE EX-
WORKS (DULY 

PACKED)

TOTAL PRICE EX-
WORKS (DULY 

PACKED)

EXCISE DUTY  
@   %

SALES TAX  
@     %

FREIGHT 
CHARGES

TOTAL PRICE (FOR 
SITE)

(1) (2) (3) (4) 5) 6) 7) 8) 9)

2.3 Mandatory Spares as per the following details:-(As Applicable)

2.3.1 Electronic Transmitters (Differential Pressure,Level,Speed etc.) all types 2 (Two) nos. complete set for each 
type and model/range
used in the system.

2.3.2 Pressure Transmitters
2 (Two) nos.

2.3.3
Solenoid Valve

2.3.3.1 Complete Solenoid Valve Assembly 4 Nos. for each type and rating used in 
the system

2.3.3.2 Coil (single or double coil type)
10% of total nos. used in the system or 
minimum 10(Ten) Nos. whichever is 
more for each type and rating.

2.3.4 Gauge ( Differential Pressure, Temperature, Level)
10% of total nos. used in the system or 
minimum 2(Two)
nos. whichever is more for each type 
and range.

2.3.5 Pressure Gauge with needle valve
2 (Two) nos.

Total of 2.3.1 to 2.3.5

Total of 2.1.1, 2.1.2.a, 2.1.2.b, 2.1.2.c, 2.1.2.d, 2.1.2.e, 2.1.2.f,  2.1.2.g , 2.2 and 2.3
3.0  Supervision of Commissioning (By Experienced/Capable Engineer): 

3.1 Lump sum supervision charges for Two (2) Visits (Comprising eight (8) mandays),inclusive of charges of Air-
Fair/Rail-Fair,Boarding/Lodging Local conveyance etc.

2 Visits

SH. 2 OF 2  
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