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1 Scope 
The scope of this document cover the following: 
a) Sizing of Soak Pit for 125 MVAR, 400kV Bus Reactor. 
b) Sizing of common Burnt oil pit in switchyard area for 125 MVAR, 400kV Bus Reactor. 

2 Design Basis 
The following drawings are referred (as uploaded in PEDM): 

 

Sl. No 
Divisi

on 
Systems/Area Drawing/Document No Rev Title 

1 BPL Shunt Reactor BP-DG-435-305-0001 2 
Outline Gen. 
Arrangement 

2 BPL Shunt Reactor BP-DG-435-305-0002 2 OGA Part List 

3 BPL Shunt Reactor BP-DG-435-305-0003 2 Foundation Plan 

4 BPL Shunt Reactor BP-DG-435-305-0008 2 
Rating And Diagram 
Plate 

5 TBG Electrical TB-0-400-316-002 2 
GIS and Pothead yard 
Plan & Section Layout 

3 Design Parameters Considered  

3.1. Gravel filled open oil soakpit to be provided under each reactor and its cooler bank. The 
soakpit shall be designed for capacity of 1/3rd of the volume of the Reactor oil when filled with 
gravel of size 60 mm. 

3.2. A common burnt oil pit shall be provided for both the reactor in switchyard which should be 
located at more than 5 metres from the Reactor to drain the oil away from the soak pit. Burnt 
oil pit shall be sized to accommodate: 

i. 110% of the volume of oil of the largest Reactor 
ii. density of spray for high velocity water spray system = 10.2 lpm/m2 of the largest 

reactor surface area (Ref: Vol. II, Sub-Section 2.15 Fire Protection System, Clause 
3.0.0, Page 5 of 33) 

iii. 10 Minutes operation of water spray system (Ref: NFPA 850). 
iv. Quantity of rain water collected from all associated pits. 

4 Design Calculation  
The detailed calculations are shown below. Typical arrangement of Soak Pit is as per dwg no. 
TB-4-400-316-018 Rev. 01 

4.1.  Design of Soak Pit under Reactor 

 

S.No. PARAMETER DESIGNATION/ 
FORMULA 

UNIT VALUE 

1.  Total volume of the Reactor oil VT Litres 54450 

2.   VT m3 54.45 

3.  volume of the Reactor oil for VOS= 1/3 * VT m3 18.15 

1 

1 

1 
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designing soak pit 

4.  Total area Covered by soak pit as 
per drawing TB-4-400-316-018 
Rev. 00 

ASP=15*7+5*5 m2 130 

5.  Area covered by foundation 
within soak pit  

AF= (AFR+ AFRP+ AFS) 
 

m2 29.85 

6.  Area covered by foundation of 
reactor 

AFR= 7.5x3.7 m2 27.75 

7.  Area covered by rail pad 
foundation 

AFRP= 2x(0.5x1.65) m2 1.65 
 

8.  Area covered by pipe  
support foundation & Cooling 
bank foundation 

AFS= 1x(0.3x0.3)+ 
4x(0.3x0.3) 

m2 0.45 

9.  Total Void Area within Soak pit 
(available area for Gravel filling) 

AT= ASP - AF m2 100.15 

10.  Porosity  P  0.33 

11.    Total Void area Available after 
Gravel filling 

AV=P* AT m2 33.38 

12.  Depth of Soak pit Calculated = VOS/ AV m 0.544 

13.  Depth of Soak pit considered 
(below FGL) 

D mm 600 

14.  Freeboard considered above FGL  mm 100 

 

4.2. Design of common Burnt oil pit in switchyard area for 125 MVAR, 400kV Bus Reactor 

 

S.No. PARAMETER DESIGNATION/ 
FORMULA 

UNIT VALUE 

1.  Volume of Oil considered for 
design of Burnt oil pit 

VOB=110%* VT m3 59.89 

2.  Length of Reactor Main Tank LR m 7.5 

3.  Height of Reactor Main Tank HR m 3.7 

4.  Breadth of Reactor Main Tank BR m 3.6 
5.  Effective Surface Area over 

which firefighting water will 
strike on Reactor Main Tank 

SAR= 2*(LR*HR+FR*BR 
+BR*LR) 

m2 109.14 

6.  Length of Cooling Bank LC m 3.61 

7.  Height of Cooling Bank HC m 3.206 

8.  Breadth of Cooling Bank BC m 3.5 

9.  Effective Surface Area over 
which firefighting water will 
strike on Cooling Bank 

SAC= 2*(LC*HC+FC*BC 
+BC*LC) 

m2 59.18 

10.  Length of oil Conservator LOC m 4.25 

11.  Diameter of oil Conservator DOC m 1.3 

12.  Effective Surface Area over 
which firefighting water will 
strike on oil Conservator 

SAOC m2 20.01 

13.  Total Effective Surface Area 
over which fire fighting water 

SA= SAR+SAC+ SAOC m2 188.33 

1 

1 
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will strike on Reactor, Cooling 
Bank & Oil Conservator 

14.  Rate of Flow of FF Water RFF l/min/m2 10.2 

15.  Flow Rate of Water FR= SA* RFF l/min 1920.97 

16.  Fire Fighting Water flows for   t min 10 

17.  Volume of Fire Fighting Water  VF=(FRx t)/1000 m3 19.21 

18.  Twenty four (24) Hour max 
rainfall (as per TS Vol. II, 
Section 1.0, Clause 5.2.0) 

=138.2/1000 m 0.1382 

19.  Rate of uniform/Average 
rainfall for 1 hours 

RR m/Hr 0.00576 

20.  Total Area covered by 2 no. 
reactor soak pits 

=2*ASP m2 260 

21.  Volume of rain water 
collected from 2 no. reactor 
soak pits for 1 Hour 

VR=2*ASP*RR*1 m3 1.49 

22.  Calculated volume for Burn oil 
pit  

VBOP = VOB+VF+VR  80.59 

23.  Proposed Length of Burn oil 
pit 

LBOP m 8 

24.  Proposed Breadth of Burn oil 
pit 

BBOP 
m 8 

25.  Calculated Depth of Burn oil 
pit  

D= VBOP/ LBOP* BBOP 
m 1.259 

26.  Freeboard for Burnt oil pit FB m 0.150 

27.  Proposed Depth of Burn oil pit 
(covered) including freeboard 

DBOP=D+FB 
m 1.409 (≈1.5) 

28.  Design volume for Burn oil pit VD= LBOP* BBOP* DBOP m3 96 

5 Annexure 
1. TB-4-400-316-018-REV 01: Layout of soak pit for 125MVAR shunt reactor 

6 Conclusion 
 
1. Depth of soak pit= 0.6m, other dimension of soakpit as per Layout of soak pit for 

125MVAR shunt reactor 
2. Dimension of common burnt oil pit (LxBxD) = 8m X 8m X 1.5m 
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SECTION A-A

REFERENCE DRAWINGS/DOCUMENTS:

1. BP-DG-435-305-0001 Rev. 02: Outline Gen. Arrangement-Shunt reactor

2. BP-DG-435-305-0003 Rev. 02: Foundation Plan-Shunt reactor

3. TB-400-316-018 Rev. 01: Design of Soak Pit & Common burnt oil pit For Shunt reactor in

400kV Switchyard area

NOTE:

1. All Dimensions are in mm.

2. Gravel filled open oil pit to be provided under each reactor and its cooler bank.

3. A common burnt oil pit to be provided for both the reactor in switchyard which should be

located at more than 5 meter from the Reactor to drain the oil away from the soak pit. The

size of common burnt oil pit is as per TB-400-316-018 Rev. 01.

4. For Location and further connection of soak pit to Burnt oil pit, refer GIS and pothead yard

plan & section layout

5. This document is for layout of soak pit. Separate Civil document to be referred for Details

of soak pit: TB-1-400-607-633 (to be submitted after approval of this document)
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TB-1-400-607-607_R1 DATE OF SUBMISSION OF REVISED DOCUMENTS

DWG/DOC NAME: RCC details of reactor foundation. 29.10.20

SL. NO. BHEL Clarifications.

A

1 Noted.

2 Incorporated.

3 3 no lugs provided in Insert plate for Jacking pad ( 350x550 mm ) .

4 There is no refrence drawing for pulling block. 

5 Incorporated.

6
1)  There is no refrence drawing for rail fixing, however it is based on our general 
practice for 125 MVAR reactor ( BHEL supply) for diffent projects including 
TANGEDCO Ennore. 2) Insert plate detail for IP-2 incorporated in revised drawing.

7 Soak pit wall- 100 in equipment drawing and desgin doc. Pl check & update. Incorporated.

Comments From TCE

Drawing shall be approved after design is checked for correct values of
SBC as commented in design document.
Details in section R-R is not matching with details in section S-S. Please 
check and correct
.

400 KV SWITCHYARD AT UDANGUDI SUPERCRITICAL TPS STAGE-I ( 2X660 MW)

Clarification for & RCC details of reactor foundation.

BHEL DWG/DOC NO.:

BHEL Ref. No.: CLAR/PNK/20/10/29

1)Provide basis or vendor drawing reference for the rail fixing detail.
2) Provide detail of insert plate IP-2

Pipe support fdn- Size of this foundation is 1200x1200 in drawing. Pl check and 
correct.

2 lugs of 25*6 seems to be insufficient. Pl check and provide  basis for 
design.
Indicate reference drawing no. for Pulling block details
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