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1.0 SCOPE: 
This specification is applicable for fire resistant fluids, hereafter referred to as FRF, Used as a pressure 
transmitting medium in the turbine control and governing system, electro-hydraulic actuators (compact drives and 
electro-hydraulic drives) with integrated hydraulic supply (operating pressure upto 160 bar). The specification is 
based on Siemens TLV 9012 02. . 

2.0 GENERAL REQUIREMENTS: 
2.1 TYPE OF FIRE RESISTANT FLUID: 

The FRF shall be Triarylphosphate esters type free from water content. The FRF is designated as ISO-L-HFDR 
according to ISO 6743/4. 

2.2 CHEMICAL COMPOSITION: 
The FRF shall be 100% natural Trixylenyl phosphate (TXP), a reaction product of Phosphorus oxychioride and 
xylol. This product has the following chemical formula. 

CAS NUMBER 25155-23-1 
Further, Triarylphosphate ester having CAS N O : 68937-40-6 is also acceptable. 
The final product must be free of neurotoxic quantities of ortho-cresol-compounds. In order to improve certain 
properties e.g. corrosion protection, oxidation stability additives may be included provided they have no negative 
effect on the materials of the FRF-system or its operation. 

2.3 CORROSION PROTECTION: 
(a) The FRF shall not cause corrosion to the following materials: 

Steel. Copper. Copper Alloys, Zinc, Tin. and Aluminum. 
(b) The FRF must be capable of providing sufficient corrosion protection to the materials Used in the FRF-
system. 
(c) The FRF will be continuously regenerated with a regeneration agent. 
(d) The FRF must not cause any erosion or corrosion on the edges of the control elements. 
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2.4 VISCOSITY GROUP: 
The FRF shall be of viscosity group ISO VG46. 

2.5 LIFE TIME: 
Under the mentioned conditions and with regular regeneration, the FRF must provide a minimum life time of 
25000 operating hours without any significant change in its properties. The maximum permissible limit of 
alteration in parameters during its working life are indicated under clause 2.13. 

2.6 SHEAR STABILITY: 

The FRF must be shear-stable. It should not contain viscosity index (VI) improver. 

2.7 FIRE RESISTANCE: 

The FRF leaking from the system must not ignite or burn in contact with hot surface (up to 550°C). 

2.8 T H E R M A L STABILITY: 
The FRF must be capable for withstanding a continuous temperatures of 75°C without Physical or chemical 
degradation. 

2.9 COMPATIBILITY WITH ANOTHER BRAND OF FRF: 
The FRF must be miscible with trace (Max. 3 % by volume) of TXP of another brand. There should be no 
deterioration of the FRF in the presence of such trace quantities. 

2.10 COMPATIBILITY WITH PACKING MATERIAL: 
The FRF must be compatible with the following packing materials used in the system: 
Fluorocarbon rubber (FKM), Butyl rubber (IIR), Polytetrafluoroethyiene (PTFE), Polyethylene (PE), Polyamide 
(PA), Di-isocyanate adhesive, Polyurethane/polyester. 
The FRF should not have a negative influence on its air-separation capability in the presence of above packing 
materials. 

2.11 PHYSIOLOGICAL CONSIDERATIONS: 
The FRF must not cause a safety or health hazard to the persons working with it provided that normal good 
industrial hygiene practices are followed. 
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PROPERTY NUMERICAL 
VALUE 

UNIT TEST M E T H O D PROPERTY NUMERICAL 
VALUE 

UNIT 
DIN/ISO ASTM 

Kinematic viscosity at 
40°C ( I S O V G 4 6 ) 4 1 . 4 - 5 0 . 6 mm-/s DIN 51 562-1 D445 

Air release at 50°C < 6 minutes DIN ISO 9120 D3427 

Neutralisation number < 0 . 1 mg KOH/g DIN 51 558-1 D 9 7 4 

Water content < 1000 mg/kg DIN EN ISO 
12937 D1744 

Foaming at 25°C 
Tendency 
Stability 

< 100 
< 4 5 0 

ml 
sec 

ISO 6247 
(Seq.- I) 

D 892 
(Seq.- 1) 

Water Separability < 3 0 0 sec DIN 51 589-1 
Demulsitlcation < 2 0 minutes DIN ISO 6614 D 1401 
Density at 15°C < 1250 Kg/m^ DIN 51 757 D 1298 
Flash point (Cleveland 
open cup) > 2 3 5 'C ISO 2592 D 9 2 

Ignition temperature >550 'C DIN 51 794 
Wick tlame persistence 
time < 10 sec ISO 14935 
Pour point < - 1 8 °C ISO 3016 D 9 7 

Particle distribution* <18/15/12 Code ISO 4406 
Chlorine content < 5 0 mg/kg ISO 15597 
Oxidation stability < 2 . 0 mg KOH/g DIN EN 14832 

Hydrolytic stability 
Change of neutralization 
number < 2 . 0 mg KOH/g DIN EN 14833 

Electrical resistivity > 5 0 Mfim lEC 247 

*The cleanliness level refers to the oil condition on delivery. The required system cleanliness is 
dependent upon the system design. Suitable measures (e.g. filtration, separation) have to be taken to 
achieve this cleanliness level. 

NOTE: THE INFRARED (IR) SPECTRA OF FRF SHALL MATCH WITH THE IR SPECTRA GIVEN AT PAGE-7. 
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2.13 LIMIT VALUES: 
The following limit values should not be exceeded during the required life time: 
a) Kinematic viscosity: Maximum alteration ±5% referring to the condition on delivery 
b) Neutralisation number: Maximum increase 0.20 mg KOH/g referring to the condition on delivery 
c) Air release: Max. 12 minutes 
d) Foaming at 25 degrees centigrade: 

Tendency: max. 200 ml 
Stability: max. 450 s 

INFORMATION TO BE FURNISHED ALONG WITH THE OFFER: 3.0 
3.1 

3.2 

J .J 
3.4 
3.5 

4.0 
4.1 

4.2 

4.3 

The bidder shall furnish the complete technical information of the offered product which may also include a) 
product description, b) chemical name and structure, c) infrared spectra of the fluid, d) properties, e) disposal 
procedure, f) minimum working life, g) storage, handling and safety instructions, h) shipping method to be 
adopted at the time of delivery. 
The bidder shall furnish confirmation regarding compliance of all the requirements as specified in this purchase 
specification along with the offer. In case of any deviation, the same shall be clearly informed by the bidder at 
the time of offer. 
The bidder shall submit list of their customers utilising the fluid for application defined as per clause 1.0. 
The offered grade of FRF should be of approved grade by M/S Siemens, Germany. 
The approval of FRF does not make the supplier free from their responsibility for the quality of their product. 
The purchaser must be informed without fail in case of any alteration in their product or manufacturing process. 
In such cases a new approval by BHEL will become necessary. 

DOCUMENTS TO BE FURNISHED AFTER P L A C E M E N T OF ORDER: 
The supplier shall inform about the test results from internationally accredited lab giving the batch no., 
parameter, actual value obtained, test method of the batches proposed to be delivered and take approval from the 
purchaser before its dispatch as a minimum the following parameters have to be checked as per clause 2.12. 
Viscosity; air release; neutralization number; water content; foaming tendency, water separability or 
demulsification. 
Certificate of compliance to the specification and also certificate of compliance to the properties as per clause 
2.12 as well as chemical structure formula as per clause 2.2 shall be furnished. 
The supplier shall furnish a copy of infrared spectra of the batches proposed to be delivered. 
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10 nos. of hard copies and 3 nos. of soft copies of the following documents shall be furnished by the supplier 
along with each supply. The customer 's and project 's name shall be indicated on each document as prescribed by 
the purchaser. 

a) The test certificates as per clause 4.1 and the compliance certificate to the effect that the product supplied is 
natural trixylenyl phosphate ester fluid and properties as per clause 2.12. 

b) The supplier shall furnish material safety data sheet (MSDS) covering all information relating to human safety 
and environmental impacts of the hazardous materials particularly during its transportation, storage, handling and 
disposal. 

c) Marking of containers: The FRF must be delivered in cleaned containers. The following information are to be 
clearly indicated on each container: 
(i) Product name, manufacturer/ supplier, filling date, batch number. Net weight. Gross weight. Expiry date. 
(ii) Corresponding symbol and minimum worded cautionary notice for ttammable/corrosive/toxic/harmful/ 

irritant and oxidising etc. as applicable. 

6.0 SPECIAL A G R E E M E N T S : 

i l l 

11 
if 

Special agreements concerning variations from the requirements of this specification need authorisation by the 
purchaser. These must be settled through letter. 

7.0 FILLING OF THE SYSTEM BY THE SUPPLIER: 

7.1 

7.2 
7.3 

Before filling the system a 02 liter sample shall be taken and sent to the laboratory for analysis. In the case of 
more than one batch, the supplier will blend a 02 liter sample from those batches. The proportions of the blend 
should reflect the final mixture that will result from filling the various batches into the hydraulic control system. 
Permission for filling will be given by the owner/purchaser after review of test results of the sample. 
Filling of the system shall be made by the supplier at his own risk and expense. 
The filling is to be made through a filter unit having a mesh of 5 micron. The tools Used for filling the system 
must not affect the quality of FRF. 

| g 

I"* F 

i 

8.0 SAFETY MEASURES: 
The safety precautions which are to be observed by the personnel dealing with FRF, shall be clearly 
demonstrated/informed to the purchaser by the FRF supplier in the form of specific safety instructions. 

9.0 CROSS REFERRED STANDARDS: 
DIN 51502: DIN 51562-1; DIN 51381; DIN 51558-1; DIN 51777-3; DIN 51589-1 51599; DIN 51757; DIN ISO 
2592; DIN 51794; DIN ISO 14935; DIN ISO 3016; ISO 4406; DIN 51577-3; DIN 51373; DIN 51348; lEC 247: 
ASTM D 445; ASTM D 3427; ASTM D 974; ASTM D 1744; ASTM D 892 (Seq. l ) : ASTM D 1401: ASTM D 
1298; ASTM D 92; ASTM D 97. 

• r ^ 
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ANNEXURE-II A

LP Bypass System - List for Documents to be submitted by the vendor 

along with Check list (Annexure-II B) during offer stage

Sl.No. Document details Enclosed (Yes/No)

1 GA drawing and Datasheet of LP bypass valve

2 Cross-sectional drawing along with BOM of LP bypass valve 

3 GA drawing and Datasheet of water injection valve

4 Cross-sectional drawing along with BOM of Water injection valve

5
GA drawing and Datasheet of Dump Tube (having information regarding total flow

area, hole dia & Total No. of holes)

6 GA drawing & Datasheet of HPSU

7 Schematic diagram of HPSU and corresponsing Bill of material 

8 Schematic diagrams of actuators and corresponsing Bill of materials

9 Flow Nozzle data sheet & drawing

10
List of Mandatory spares duly correlated with the corresponding part no. of vendor's

Bill of material of main equipment

11
List of Commissioning spares duly correlated with the corresponding part no. of

vendor's Bill of material of main equipment

12 Priced list of recommended spares for future ordering.

 Sign & Date: 

Name:

Designation:



ANNEXURE-II (B)

Project:660MW Panki                                                                                   BHEL Enquiry No.……………………………………………….

SL. 

No.
BHEL REQUIREMENT

VENDOR'S 

CONFIRMATION/ 

RESPONSE

A) FOR LP BYPASS VALVES ALONG WITH ACTUATOR AND DESUPERHEATER

1

All components of LPBP valve alogwith actuator shall be designed for operation at design pressure 

75 bar (a), temperature 601˚C & corresponding steam flow 306.40 Kg/Sec as mentioned in BHEL 

drg. no. 3-12300-07801.

2
LP bypass valve alogwith actuator shall be suitable for operating conditions as mentioned in BHEL 

drg. no. 3-12300-07801.

3
LP bypass valve alogwith actuator shall also be suitable for operation at short term operating 

conditions (pressure & temperature) as per note 2 of BHEL drg. no. 3-12300-07801.

4
Material for LP bypass valve body and internals shall be as per clause no. 1.1.3 (A) & (B) of BHEL 

drg. no. 2-12300-07800.

5
Material of Suspension bracket of LP bypass valve shall be as per note 1 of BHEL drg. no. 3-12300-

07802.

6
The selected Cv of LP bypass valve shall have sufficient margin (atleast 8%) over the maximum  Cv 

value calculated as per operating conditons mentioned in BHEL drawing no. 3-12300-07801. 

7
The weld end details of LP bypass valve shall be as per BHEL drg. no. 3-12300-07802 and clause 

1.1.5 of BHEL drg. nos. 2-12300-07800.

8
Arrangement and all the dimensions of LP bypass valve shall be strictly as per BHEL drg. no. 3-12300-

07802.

9
Suspension arrangement of LP bypass valve shall be as per BHEL drg. no. 3-12300-07802 and 0-

12321-30000.

10 The valve characteristics of LP bypass valve should be linear as per BHEL drg. no. 3-12300-07801.

11
Sizing of LP bypass valve actuator shall be done for normal working pressure of control fluid as 160 

bar & min. working pressure of 115 bar. 

12

Actuator sizing calculation shall be submitted by the vendor in the event of ordering as per clause 

1.1.7 (b) of BHEL drg. no. 2-12300-07800 and there shall be sufficient margin (atleast 15 %) in the 

actuator as mentioned in BHEL drg. no. 2-12300-07800.

13 The control block of actuator should be mounted on actuator itself.

14
The size & material of warm up & drain connection of LP bypass valve shall be as per clause 1.1.10 

of BHEL drg. no. 2-12300-07800.  

15
The Steam blowing device shall be designed for design parameters mentioned as per clause 1.1.12 

of BHEL drg. no. 2-12300-07800.  

16
In failure mode, LP bypass valve shall be in closed condition as per clause 1.1.14 of BHEL drg. no. 2-

12300-07800.  

17
All the components selected for actuator viz. Servo valve, Solenoid valve, position transmitter etc. 

shall be proven as per clause 1.1.15 of BHEL drg. no. 2-12300-07800.  

18
Steam strainer to be provided with the specified hole size as per clause 1.1.16 of BHEL drg. no. 2-

12300-07800.  

19
The operating time (opening, closing & trip) of LP bypass valve shall be as per clause 6.2 of BHEL 

specification ST47050.

20
The valve seat leakage class shall confirming to MSS SP61 as per clause 4.3 of BHEL specification 

ST47050.

21
Weight of LP bypass valve duly assembled with actuator & desuperheater shall be as per note 2 of 

BHEL drg. no. 3-12300-07802.

22
Size & orientation of Condensate supply connection at LP bypass valve outlet shall be as per BHEL 

drg. no. 3-12300-07802.

23 The LP bypass valve shall be IBR certified as per clause 5 of BHEL specification ST47050.

Check list for Technical Evaluation of vendor offers for LPBP system.

Page 1 of 4 Signature of Vendor's Authorized executive
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24
The allowable forces & moments at LPBP Valve Inlet, LPBP Valve Outlet & Condensate supply 

connection shall be as mentioned in BHEL drg. no. 3-12300-07802.

25
The operating philosophy of LP bypass actuator shall be "FRF PRESSURE TO OPEN AND SPRING 

FORCE TO CLOSE" as per clause 1.1.17 of BHEL drg. no. 2-12300-07800.

B) FOR WATER INJECTION VALVE

1
Water injection valve shall be designed as per design parameters mentioned in BHEL  drg no. 2-

12300-07803.

2 The overall dimensions of Water injection valve shall be as per BHEL drg no. 2-12300-07803.

3
The size & material of weld ends of Water injection valve (inlet & outlet) shall be as per BHEL drg 

no. 2-12300-07803.

4
Valve to be supplied along with Inlet/Outlet counter flanges (Weld neck, Raised type), associated 

fasteners and sealing as per T.R. 1 of BHEL drg no. 2-12300-07803.

5
The body material of Water injection valve shall be cast steel (ASTM A216 WCB)  as per BHEL drg 

no. 2-12300-07803.

6

The selected Cv of Water injection valve shall have 15% margin over the maximum Cv value 

calculated based on maximum calculated water mass flow i.e. 93.95 Kg/sec as per T.R. 12 of BHEL 

drg no. 2-12300-07803. 

7
The valve sizing shall be suitable for obtaining spray water flow as 78.00 Kg/Sec within 80% of total 

valve travel as per T.R. 13 of BHEL drg no. 2-12300-07803. 

8
The valve characteristics of Water injection valve should be equal % as per BHEL drg no. 2-12300-

07803.

9
Sizing of Water injection valve actuator shall be done for normal working pressure of control fluid 

as 160 bar & min. working pressure of 115 bar as per BHEL drg no. 2-12300-07803.

10
The water injection valve shall be capable of manual operation as per T.R. 5 of BHEL drg no. 2-

12300-07803.

11
The control block of actuator shall be mounted on actuator itself as per T.R. 6 of BHEL drg no. 2-

12300-07803.

12

Actuator sizing calculation shall be submitted by the vendor as per BHEL specification requirements 

and there shall be sufficient margin (atleast 15 %) in the actuator as mentioned in BHEL purchase 

specification.

13
All components selected for actuator viz. Servo valve, Solenoid valve, position transmitter etc. shall 

be proven.

14 The opening time of Water injection valve shall be 3 sec. (max.) as per BHEL drg no. 2-12300-07803.

15 The strength & Leak tightness test shall be as per T.R. 8 of BHEL drg no. 2-12300-07803.

16 Hydraulic testing of valve body shall be carried out as per T.R. 9 of BHEL drg no. 2-12300-07803.

17
In failure mode, water injection valve shall be in stay-put condition as per T.R. 10 of BHEL drg no. 2-

12300-07803.

18 Valve configuration shall be “Flow to close” as per T.R. 11 of BHEL drg no. 2-12300-07803.

C) FOR HYDRAULIC POWER SUPPPLY UNIT

1
The hydraulic power supply unit shall be suitable for operation of all actuators of LP bypass valve & 

water injection valve. 

2
The hydraulic power supply unit shall be supplied with all the required items & instruments as per 

BHEL purchase specifications requirements.

Page 2 of 4 Signature of Vendor's Authorized executive
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3

All the components of hydraulic power supply unit viz. pumps, motors, coolers, accumulators, 

filters, instruments etc. shall be proven as per Cl. 1.2.3 of BHEL drg. no. 2-12300-07800. 

Further, sizing calculation of major components of HPSU such as Tank, Pumps, Coolers, 

Accumulators shall be provided for BHEL review after placement of order.

4
The hydraulic power supply unit shall be supplied with protective cabinet as per Cl. 1.2.4 of BHEL 

drg. no. 2-12300-07800.

5
The hydraulic power supply unit shall be supplied with proven Regeneration unit as per Cl. 1.2.6 of 

BHEL drg. no. 2-12300-07800.

6
The sizing of HPSU cooler shall be done as per parameters given in Cl. 1.2.7 of BHEL drg. no. 2-

12300-07800.

7 The sizing of accumulators of HPSU shall be done as per Cl. 7.0 of BHEL specification ST47050.

8 All the surface of cooler coming in contact of FRF shall be made from stainless steel.

9
The cooler should be having sufficient margin in the provided surface area (atleast 15 %) viz-a-viz 

the calculated surface area.

10
Water Regulating Valve applicable for cooling circuit arrangement of Cooler in HPSU shall be as per 

note-1 mentioned in Sheet-2 of BHEL drawing no. 2-12300-07800.

11
The cooling circuit arrangement & connections of Cooler in HPSU shall be as per Sheet-2 of BHEL 

drawing no. 2-12300-07800.

12
The vendor to provide 3 no. pressure & 3 no. return line connections in HPSU as per cl. 7.0 of BHEL 

specification ST47050.

13
Fasteners and foundations Bolts for fastening of HPSU shall be in vendor’s scope as per Cl. 1.1 Note-

ii of BHEL specification ST47050.

D) FOR DUMP TUBE

1
The vendor to confirm to supply Dump tube meeting all the requirements of Cl. 1.5 of BHEL 

drawing no. 2-12300-07800.

2
The vendor to confirm that  5% margin in flow area against VWO Trip Case i.e. 319.95 Kg/Sec shall 

be considered for sizing of Dump Tube. 

E) C&I REQUIREMENTS

1
Vendor to confirm that all the points mentioned in C&I addendum to ST47050 are acceptable. 

Note: - Any deviation shall be separately specified.

2
Vendor to confirm Flow nozzle and its documents shall be in line with flow nozzle drawing no. 3-

13360-83501.

3

Vendor to confirm that all C&I interfaces with DCS shall be in line with previous supplied LPBP 

system (if any) to BHEL of similar rating except for project specific changes.

Note:- Kindly mention project name (if applicable).

4

Vendor to confirm that the signals from Junction box shall directly go into BHEL DCS. There shall be 

no controlling element (control box or so) in vendor scope. All the equipments shall be directly 

controlled from BHEL DCS.

5 Vendor to indicate corresponding KKS tags/part no. of main supply in mandatory spare list. 

6

Vendor to confirm that in main supply BOM, if more type of instruments are found w.r.t mandatory 

spares offered by vendor, then supply of spares (i.e. PG, DPS, PS etc.) shall be as per BHEL 

specification.

7
Vendor to confirm that C&I spares packing list shall be separate from the main supply and the same 

shall be approved by BHEL.

Page 3 of 4 Signature of Vendor's Authorized executive
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F) GENERAL REQUIREMENTS

1
The vendor to confirm that the vendor's offer is inline with BHEL specification requirements. Any 

deviation is to be separately specified by the vendor.

2

The working fluid and functional/testing requirements of complete LP bypass system shall be as per 

clause 1.1.8, 1.1.9 of BHEL drawing no. 2-12300-07800 and clause 10 of BHEL specification 

ST47050.

3
The size & material of terminal connections in actuators & HPSU shall be as per Cl. 3.2 of BHEL 

drawing no. 2-12300-07800.

4
All the flanged end connection of HPSU, Actuators & equipments of LP bypass system shall be 

supplied with matching counter flanges, seal & fasteners by vendor for piping connection by BHEL.

5
Applicable tightening torques for all the Bolts/Nuts shall be provided by the vendor in drawing of all 

the equipment as per Cl. 3.3 of BHEL drawing no. 2-12300-07800.

7
Thermal expansion values at all terminal connections shall be provided by the vendor as per Cl. 3.5 

of BHEL drawing no. 2-12300-07800.

8 The equipment tolerances shall be as per Cl. 3.8 of BHEL drawing no. 2-12300-07800.

9 Painting of equipment shall be as per Cl. 5.1 of BHEL drawing no. 2-12300-07800.

10 Maximum noise level of LP bypass system shall be as per Cl. 4.6 of BHEL specification ST47050.

11

The sizing calculation & selection of equipment of LPBP system shall be adequate w.r.t. BHEL 

specification requirements & any modification if required, at a later stage during detailed 

engineering, will be done by vendor without any price implication to BHEL.

12
The vendor to confirm that quantity of FRF i.e. 800 liters is sufficient for Flushing, First fill & Top up 

for one year of operation as per Cl. No.-6.4(a) of ST47050. However, supply of FRF is in BHEL scope.

13

The vendor to confirm that mandatory spares shall be supplied as per BHEL drawing no. 2-12300-

07811 with proper correlation with corresonding part no. of vendor's BOM/Drawing of main 

equipment .

14

The vendor to confirm that Commissioning spares shall be supplied as per BHEL drawing no. 3-

12300-56005 with proper correlation with corresonding part no. of vendor's BOM/Drawing of 

main equipment .

15

In the event of ordering, if it is found that any mandatory/commissioning spares as per BHEL 

specification has not been included in vendor's list, then the same shall be supplied by the vendor 

without any price implication. The vendor to confirm.

16

In case of order, the vendor to supply 22 no. Hard copies & 4 no. CDs of O&M manuals at BHEL 

Hardwar as per MDL (Annexure-iii). 3 no. Hard copies & 1 no. CD of O&M manual shall be supplied 

along with equipments at site.

17
Storage & handling instructions of the equipments shall be furnished by the vendor separately and 

2 copies of the same shall be supplied to site along With main equipment.

18

Instructions for packing:

A) All the equipment/items shall be supplied in closed steel boxes/closed wooden boxes with steel 

cover sheet. Packing boxes should be rain proof.

B) Packaging of item should be done in such a way that it should not require any internal package 

inspection for at least one year.

C) Packing box of mandatory spares shall be painted with green colour for easy identification at 

project sites.

Page 4 of 4 Signature of Vendor's Authorized executive
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Sl. No. Document Remarks

1. LP bypass valve sizing calculations STE-TG

2. Water injection valve sizing calculations STE-TG

3. LP bypass valve actuator selection sheet/sizing calculations STE-TG

4. Water injection valve actuator selection sheet/sizing calculations STE-TG

5. HPSU & its major component sizing calculations STE-TG

6. Desuperheater sizing calculation STE-TG

7. Dump tube sizing calculation STE-TG

8.
HPSU water cooler diagram/ detailed technical catalogues including 

type/size/material of end connections for water inlet/outlet.
STE-TG

9. Feed forward philosophy (Enthalpy based control) for spray water STE-TG/CIE

10. Complete system write up for LPBP system STE-TG

11. CV test report STE-TG

1. LPBP valve cross sectional drawing, datasheet & bill of material STE-TG

2.
GA drg. Of LPBP valve with Desuperheater & dump tube indicating 

overall & dismantelling dimension and weight
STE-TG

3. WIV drawing, datasheet & bill of material STE-TG

4. HPSU GA drawing data sheet & bill of material STE-TG

5. HPSU schematics STE-TG/CIE

6. I & R Diagram system STE-TG/CIE

7. Steam blowing device & bill of material STE-TG

8. Details of Oil/FRF flushing device STE-TG

9. Flow nozzle datasheet as per ISO 5167 CIE

10. Flow nozzle drawing CIE

11.
Flow nozzle charateristic curve between differential pressure and flow 

(indicating calculation formula also)
CIE

1. LPBP valve actuator drawing & bill of material STE-TG

2. WIV actuator drawing & bill of material STE-TG

3. O & M manual STE-TG

4.
Shipping/dispatch plan of the offered equipments including details of 

each boxes & sub boxes
STE-TG

5. WPS field piping for the system and recommendations STE-TG/HXE

6.
Instructions for sequence of erection & commissioning along with 

supporting drawings/sketches
STE-TG

7.
List of special materials tools, equipments, facilities required for erection 

and commissioning.
STE-TG

Notes:

1.

2.

Annexure-III

The vendor to submit the documents within 4 weeks from the data of placement of purchase order.

While submitting the documents the vendor to clearly mention the exceptions w.r.t. the documents 

already approved earlier by BHEL against similar projects. 

C. Other documents to be submitted for BHEL approval :-

MASTER LIST OF DOCUMENTS (MDL) OF LP BYPASS SYSTEM (STE-TG)

B. Documents to be submitted for BHEL approval prior to manufacturing:

A. Documents to be submitted for BHEL reference prior to manufacturing:
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