Refer 6.4.3 of the Petition

1. Augmentation of Power Transformer at Unit-6 Substation

Proposal:
Augmentation of existing 33/11kV 5MVA Power Transformer-1to 12.5MVA at Unit -6 power substation
in BCDD-1 to mitigate N-1 fail condition.
Existing Scenario:
e Loading of 33/11kV Unit-6 was 6.9 MVA w.r.t. installed capacity of 17.5 MVA as per peak loading of

summer’20. Considering 2.03% load growth, Projected loading of summer’22 would be 7.18 MVA.
e PTR1&PTR 2 shall be 31% & 45% loaded in summer’22 respectively.
e N-1 onthe PTR will fail on PTR-2 in summer’22 as per below table.

Existing summer 20 Loading:

Stru T/F Projected .
ctur | Voltag T/F Capacity PTR Load Load PTR Load LﬁaFc)iTrT PTF; N-
e e No (MVA)in | MVA (Sum Growth (MVA) (Summegrz Capaci N-1
Nam | Ratio “| Summer' mer'20) (%) Summer' ) f
e 20 22 Y
Unit TRF , ,
6 33/11 1 15 2.03% 156 31% A5 Ok
Unit TRF , . .
6 33/11 5 12.5 54 2.03% 5 62 45% 1125 Fail
Proposal:

e  Overload on single PTR is considered 45%. N-1 loading has been kept at 90% for FY’22.
e Augmentation of existing PTR-1 from 5MVA to 12.5MVA at Unit-6 is considered keeping in view
of exigency of Scrips load and N-1 fail at PTR level.

Proposed summer’22 Loading:

T/F PTR Load Load Projected
Structure | Voltage | T/F Capacity MVA Growth PTR Load % PTR | PTRN-1 | N-
Name Ratio No. (MVA)in | (Summer'20 (%) (MVA) Loading | Capacity | 1
Summer'20 Peak) Summer'22
. TRF-
Unit 6 33/11 1 12.5 15 2.03% 156 12% 11.95 Ok
Unite | 33/11 | NE 12.5 2.03% 45% Ok
2 54 5.62 11.25
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Existing SLD of Unit-6:
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BOQ for Augmentation of PTR-Unit 6

5l. No. [tem-Description Unit Qty. Rate Total Price
o e L S 6
........................................................................ e
.2 FEarthingand Grounding as perapplicable 1S e
_____ b _Glflat30X6 mmsize under ground format . MT 4 78000 75000
¢ Giflstsoxemmsizeforriser MTr 3 ™o 22500
_____ d Glflatzsx6mmsieeforviser . MT 03 78000 o 22500
e BswgGlwire MT 0.05 715000 3750

Busbar, droppers, jumpers and interconnections with all outdoor equipment using
3 232sq.mm AAA Conductor, all associated conductor, insulator, hardwares,clamps,
8 SWG wire etc as per applicable TS

3. BKV&ILKVBusbarwith B2sqmmARA Conductor  km 02 18623083 324617
_____ b Equipment jumpering with 232sq.mm AAA Conductor . km 02 19623083 3146166

. 3 Bolted( 3 pair M-16 U bolts to be used) 33 Kv H/W fitting with 4 nos Insulator Set g 2952
(70KN) String Suitable for 232 sq.mm AAA Conductor 26568

L R e L A S A 17778881
L L S S 21,196,868.04
Benefits:

1. To help mitigating N-1 fail of PTR-2.
2. Reliable power supply to consumer during exigencies.
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2. Augmentation of Power Transformer at Unit-4 Substation
3.

Proposals:

Augmentation of existing 33/11kV 5MVA Power Transformer-1 to 12.5MVA and Power transformer-2

from 5MVA to 12.5MVA at Unit -4 power substation in BCDD-1 for mitigating overload and N-1 issue.

Existing Scenario:

e Loading of 33/11kV Unit-4 was 4.7 MVA w.r.t. installed capacity of 10 MVA as per peak loading of
Summer’20. Considering 2.03% load growth Projected loading of Summer’22 would be 4.89 MVA.

e PTR1&PTR2shall be 27% & 71% loaded in Summer’22 respectively.

e N-1 on the PTR will fail in Summer’22 as per below table.

Existing Summer 20 Loading:

T/F Projected PTR N-
Structu | Voltag T/ Capacity PTR Load Load | PTR Load | % PTR 1 N-
re e NG (MVA)in | MVA (Summer' | Growt (MVA) Loadin Capaci | 1
Name Ratio " | Summer 20) h (%) | Summer' g tp
20 22 Y
. TRF . . Fai
Unit4 33/11 1 5 13 2.03% 135 27% 45 |
. TRF . . Fai
Unit4 33/11 B 5 34 2.03% 354 71% 45 |
Proposal:
e Overload on single PTR is considered 45%. N-1 loading has been kept at 90% for FY’22.
e  Augmentation of both PTR-1 and PTR-2 from 5MVA to 12.5MVA at Unit-4 is proposed
considering exigency of SCRIPS load and N-1 fail at PTR level.
T/F PTR Load Load Projected
Structure | Voltage | T/F Capacity MVA Growth PTR Load % PTR | PTRN-1 | N-
Name Ratio No. (MVA)in | (Summer'20 (%) (MVA) Loading | Capacity | 1
Summer'20 | Grid Peak) ° Summer'22
. TRF- o 0
Unit 4 33/11 1 12.5 13 2.03% 135 11% 11.25 OK
Unitd | 33/11 | °F 12.5 2.03% 28% OK
2 ' 3.4 P 3.54 ° 11.25
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Existing SLD of Unit-4:
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BOQ for Augmentation of PTR-Unit 4

S.I.I\I'v [tem-Description Unit QOty. . Rate Total Price
_____ S — I S A 6
________________________________________________________________________ PartA ..
" Hot Dipped Galvanised steel structure and Nuts, Bolts, spring washer etc. as required for 33
_KV & 11 KV tower, grantry, post insulator and equippments,
..... 2 .. Earthingand Grounding as per applicable™s )
..... ¢ Gflatsoxsmmsizeforriser T 06 ...0000 .. 45000
d_ Giflat2semmsizeforriser MT . 06 .. L ...
L AL Mr 01 15000 o 1900
Bushar, droppers, jumpers and interconnections with all outdoor equipment using 232
3 sq.mm AAA Conductor , all associated conductor, insulator, hardwares,clamps, 8 SWG wire etc
B T B T e eeeee oo eeeeee e eee e
238 VR 11V s barwith 297 s o AdACondclor Y S O Tii 13
_____ b_ Equipment jumpering with 232 sqmm AAA Conductor km 04 . 18623083 74492332
. 3 El_olted[-S pair M-16 U bolts to be used) 33 Kv H/W fitting with 4 nos Insulator (70KN) Set 18 2059
String Suitable for 232 sq.mm AéACondctr 53136
i 12 boled V12T clamp, 232 s mm AWC 230 mmrap No T T o
..... ¢ .3 Bolted (M- 16) PG Clamp suitable for 232 sq.mm A Conductor No LS. . S 9216
5 33KvIsolator without earth switch Set 2 67500 135000
7 33Kv 0/D VCB with CT & In-Door Control Relay Panel (Excluding Foundation)
b For Transformer Set 2 530000
_____________________________________________________________________________________________________________________________________ 1180000
9 33/11KV, 12.5 Power Transformer (Excluding Foundation) No 2 12,000,000.00 24000000
10 33Kv Post Insulator No 6 1050
_____________________________________________________________________________________________________________________________________ 6300
15 11Kv out door VCB (630 A) complete set with CT & Indoor Control Relay Panel (Excluding Set
Foundation)
1 11K\rIN[‘)DDR door VCB (630 A) complete set with CT & Indoor Control Relay Panel (Excluding EA 5 672580
Foundation) 1345160
2066
T 400,600 00
300000
21,681,296.66
830436.8999
2851173556
641514050
34.926,876.07
2,095 612.56
37022 488.63
6,664,047.95
370,224 89
44,056,761.47

Benefits:-

1.  To help mitigating N-1 fail condition on power transformer.
2. Reliable power supply to consumer during exigencies.
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4., Augmentation of Power Transformer at Nayapalli Substation

Proposal:-
Augmentation of existing 33/11kV 8MVA both Power Transformer-1to 12.5MVA, providing bus-section
between existing PTR-2 and existing PTR-3 at Nayapalli power substation in BCDD-2.
Existing Scenario:
Loading of 33/11kV Nayapalli sub-station was 15.3 MVA w.r.t. installed capacity of 33 MVA
(1*8+2*12.5 MVA) as per peak loading of summer’ 20. Considering 6.83 % load growth Projected
loading of summer’ 22 would be 17.41 MVA.
PTR 1, PTR 2 & PTR 3 shall be 94%, 59% & 20% loaded in summer’ 22. Average loading of substation
comes to be 58%.
N-1 of PTR-1 and PTR-2 will fail in summer’22.

Existing summer 20 Loading:

Installed Projected
Structure | PTR Capacity PTR Loadll\/IVA Load PTR Load Loading'22 PTR N.-l | PTR N-1
name Name (MVA) (Summer'20) Growth | (MVA) | Capacity '22 | status
Summer'22
Nayapalli | PTR-1 | 8 6.6 6.83% | 7.53 94% 7.2 7.2
Nayapalli | PTR-2 | 12.5 6.5 6.83% | 7.41 59% 11.25 11.25
Nayapalli | PTR-3 | 12.5 2.2 6.83% | 2.47 20% 11.25 11.25
Proposal:

Augmentation of existing PTR-1 from 8MVA to 12.5MVA at Nayapalli is considered keeping in
view of N-1 fail at PTR level.
Load transfer of 2MVA from existing PTR-1 to PTR-3 for equal load distribution.
Providing 11kv bus-section between PTR-2 and PTR-3 so that in case of failure of any one of the
two, the 11kV feeders emanating from both PTRs remain charged.

T/F PTR Load Load Proposed
Structure | PTR Capacity MVA Load transfer | PTR Load % PTR PTR N-1 N-1
Name Name | (MVA)in (Summer'20 | Growth (%) | (in (MVA) Loading | Capacity
Summer'22 | Grid Peak) MVA) Summer'22
Nayapalli | TRF-1 | 12.5 6.6 6.83% 2 5.53 44% 11.25 Ok
Nayapalli | TRF-2 | 12.5 6.5 6.83% 0 7.41 59% 11.25 Ok
Nayapalli | TRF-3 | 12.5 2.2 6.83% +2 4.47 36% 11.25 Ok

Existing SLD of Nayapalli:
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sl. N" tem-Description Unit Qty. Rate Total Price

= = = = E {

Hot Dipped Galvanised steel structure and Nuts, Bolts, spring washer etc. as required for 33
KV & 11 KV tower, grantry, post insulator and equippments.

Bushar, droppers, jumpers and interconnections with all outdoor equipment using 232
3 sg.mm AAA Conductor , all associated conductor, insulator, hardwares,clamps, 8 SWG wire etc
as per applicable TS

3 Bolted| 3 pair M-16 U bolts to be used) 33 Kv H/W fitting with 4 nos Insulator (7OKN)
String Suitable for 232 sg.mm AAA Conductor 26568

11Kv out door VCB (630 A) complete set with CT & Indoor Control Relay Panel (Excluding
Foundation)

supply, Laying of following size control cable & Termination. This includes Fixing of cable rack
by full welding with two emboded Gl flat, placing of cable trays with supply of required

28  jointing sleeve and Gl bolt nuts, etc, laying of cable over the cable tray by providing cable
markers cable glands at both end with terminations by providing ferruls, cable lugs (ring type)
with dressing

C  Sub- Total (A+B) 14,553,960.08
D Contingency @ 3 %+T&P Charges @2%+Transportation 7.5% +Errection 109%=22.5 % of C r 3.274 B41.02

Benefits:-

1) To help mitigating N-1 fail condition on power transformer through load shifting via 11kv bus
section.

2) Reliable power supply to consumer during exigencies.

277 of 283



Refer 6.4.3 of the Petition

5. Augmentation of Power Transformer at Chandrashekharpur 1 ( CS Pur -1 ) substation
6.

Proposal:-

Augmentation of existing 33/11kV Power Transformers 1 and 3 to 12.5MVA respectively to mitigate

overload and N-1 fail. Providing bus-section between existing PTR-1 and PTR-3 at CS pur-1 power

substation in BCDD-2.

Existing Scenario:

e Loading of 33/11kV Chandrasekharpur-1 sub-station was 17.2 MVA w.r.t. installed capacity of 21
MVA (2*8+1*5 MVA) as per peak loading of summer’ 20. Considering 6.83 % load growth Projected
loading of summer’ 22 would be 19.63 MVA.

e PTR 1, PTR 2 & PTR 3 shall be 100%, 103% & 68% loaded in summer’ 22. Average loading of
substation comes to be 93%.

e N-1of PTR-1, PTR-2 and PTR-3 will fail in summer’22.

Existing summer 20 Loading:

Projected
Name of | PTR ?aStzgid PTR Load MVA Load PTR Load Loading'22 (PZZRa’\;tl N-1 Status
Structure | Name pacity (Summer'20) Growth | (MVA) g ‘ pacity (Fail/Ok)'22

(MVA) , 22

Summer'22
CSPur-l | PTR-1 | 8 7.0 6.83% 7.99 100% 7.2 Fail
CSPur-l | PTR-2 | 8 7.2 6.83% 8.22 103% 7.2 Fail
CSPur-l | PTR-3 | 5 3.0 6.83% | 3.42 68% 4.5 Fail

Proposal:

e  Augmentation of existing PTR-1 and 3 to 12.5/16MVA respectively considering overload and N-1
fail at PTR level.

e  Shifting of 1 MVA load from PTR-1 to PTR-3 and 3 MVA load from PTR-2 to PTR-3 which will lead
to equal load distribution between PTRs.

e  Providing bus-section between PTR-1 and PTR-3 so that in case of failure of any one of the 2, the
11kV feeders emanating from both PTRs remain charged.

T/F PTR Load Load Load Proposed
Name of | PTR Capacity MVA Growth transfer | PTR Load % PTR PTRN-1 | N-
Structure | name | (MVA)in (Summer'20 (%) (in (MVA) Loading | capacity | 1

Summer'22 | Grid Peak) ° MVA) Summer'22
CSPur— | PTR- -1
I 1 125 7.0 6.83% 6.99 56% 15 Ok
CSPur— | PTR- 3 -3 Ok
I 2 7.2 6.83% 5.22 65% 15

PTR- +4

CSPur-l) 125 3.0 6.83% 7.42 59% | 15 Ok
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Existing SLD of CS pur-1:
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BOQ:

5. N~ Item-Description ~1 Unit— aty. Rate [ Total Price T
3 &% B
........................................................................ Pt e
2 FEarthingand Grounding as per applicableTs
¢ Giflatsox6 mmsizeforriser mMT 06 75000 45000
..... d_ Glflatasx6 mmsizeforriser e T 0678000 45000
e BswgGlwire MT 0.1 75000 7500

Busbar, droppers, jumpers and interconnections with all outdoor equipment using
3 232 sq.mm AAA Conductor , all associated conductor, insulator, hardwares,clamps,
8 SWG wire etc as per applicable TS

3 Bolted( 3 pair M-16 U bolts to be used) 33 Kv H/W fitting with 4 nos Insulator
{70KN) String Suitable for 232 sg.mm AAA Conductor 53136

11kV Bus-Coupler Indoor AlS Panel consisting of Breaker-630A, Bus-bar-800A
(Copper) 686990

11Kv out door VCB (630 A) complete set with CT & Indoor Control Relay Panel
(Excluding Foundation)

11Kv INDOOR door VCB (630 A) complete set with CT & Indoor Control Relay Panel
{Excluding Foundation) 0

...28:348,820.46

... Contingency @ 3 %*T&P Charges @2%*Transportation 7.5% *Errection 10%-22.5% ol C . ... 6,378,484.60
SN IS NS N o S4,121,305.07

of E 2,083,638.30

..................................................................................................... [ Ayt Asfhoufirfios 8

368,109.43

............................................................................................................................................................................................................................. Lol

43,805,022.61

Benefits:-
1. To help mitigating N-1 fail condition on power transformer through load shifting via 11kv bus
section.
2. Reliable power to consumer during exigencies.
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7. Augmentation of Power Transformer at Kanan Vihar Substation

Proposal:-
Augmentation of existing 33/11kV Power Transformers- 2 from 8MVA to 12.5MVA to mitigate overload

and N-1 fail in Kanan-vihar power substation of BCDD-2.

Existing Scenario:
e Loading of 33/11kV Kanan Vihar sub-station was 15.5 MVA w.r.t. installed capacity of 20.5 MVA
(12.5+8 MVA) as per peak loading of Summer’ 20. Considering 6.83 % load growth, projected
loading of summer’ 22 would be 17.69 MVA.
e PTR1 & PTR 2 shall be 73% and 107% loaded in summer’ 22. Average loading of substation comes

to be 86%.

e N-1of PTR-1 and PTR-2 will fail in summer’22.

Existing summer 20 Loading:

Installed Projected PTR N-1 N-1 Status
Name of | PTR Capacity PTR Load MVA Load PTR Load Loading'22 | Capacity (Fail/Ok)'22
Structure | Name (Summer'20) Growth | (MVA) ‘

(MVA) , 22

Summer'22
Kanan 125 Fail
vihar PTR-1 ' 8.0 6.83% | 9.13 73% 11.25
Kanan g Fail
vihar PTR-2 7.5 6.83% | 8.56 107% 7.2
Proposal:

Augmentation of existing PTR-2 from 8MVA to 12.5/16 MVA at Kanan Vihar considering N-1 fail at

PTR level.

Load transfer of 2MVA from PTR-1 and 1MVA from PTR-2 to newly proposed sub-station of
Shailashree Vihar (PTR-2).
Change 33kv PTR-1 and 2 CT ratio from 200/1 to 300/1.

Proposed summer 22 Loading

T/F PTR Load Load Load Proposed
Name of | T/F Capacity MVA Growth transfer | PTR Load % PTR PTR N-1 N-1
Structure | No. (MVA) in (Summer'20 (%) (in (MVA) Loading | capacity
Summer'22 | Grid Peak) ° MVA) Summer'22
Kanan -2
Vihar PTR-1 125 8.0 6.83% 7.13 57% 15.00 Ok
Kanan -1
Vihar PTR-2 125 7.5 6.83% 7.56 60% 15.00 Ok
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Existing SLD of Kanan Vihar:
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BOQ-

SLIN- [tem-Description Unit Qty. Rate Total Price

Busbar, droppers, jumpers and interconnections with all outdoor equipment using 232
3 sg.mm AAA Conductor , all associated conductor, insulator, hardwares,clamps, 8 SWG wire etc
as per applicable TS

3 Bolted( 3 pair M-16 U bolts to be used) 33 Kv H/W fitting with 4 nos Insulator (7OKN)
String Suitable for 232 sq.mm AAA Conductor 26563

11Kv out door VCB (630 A) complete set with CT & Indoor Control Relay Panel [Excluding
Foundation)

11Kv INDOOR door VCB (630 A) complete set with CT & Indoor Control Relay Panel (Excluding
e B O oot 0
Supply, Laying of following size control cable & Termination. This includes Fixing of cable rack
by full welding with two emboded Gl flat, placing of cable trays with supply of required
28  jointing sleeve and Gl bolt nuts, etc, laying of cable over the cable tray by providing cable
markers cable glands at both end with terminations by providing ferruls, cable lugs (ring type)

with dressing

D Contingency @ 3 %+T&P Charges @2%+Transportation 7.5% +Errection 10%=22.5%0fC | 308066859

Benefits:-
1. To help mitigating N-1 fail condition on power transformer.
2. Reliable power supply to consumer during exigencies.
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