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Ptitition for Approval of Capikl Cost & Tariff of Sumbachu SHP

1. INrnoDUCTroN

Bacxcnotxo

Hydro Power Development Corporation of Arunachal Pradesh Limited (A Govt. of
Arunachal Pradesh Enterprise) is entrusted with the design and construction of the

power projects in the state of Arunachal Pradesh. Hydro Power Development

Corporation of Arunachal Pradesh Limited has taken up the development of 3 MW

Sumbachu SHP.

Sumbachu small hydroelectric project is located in Tawang District in the state of

Arunachal Pradesh and envisages utilization of the flow of Sumbachu Nallah for

generation of power. The project envisages a generation capacity of 3 MW of power

by utilizing the available head between the Nallah elevations at El 2678.5 rn & EI

2389.5rn. The project comprises a Trench weir which diverts the water into an intake

placed on the right bank of the river. The diverted watel passes through Desilting

basin. Desilted water enters into water conductor system, forebay and the steel

pressure shaft. A surface powerhouse is suitably located on a terrace at right bank of

the river. Tail water from the powerhouse is discharged back into the nallah. The

project utilises a net head of about 271.0 m.

Location

Sumbachu Small Hydel Project is located on the Sumbachu Nallah near Zemithang

village in Tawang District of Arunachal Pradesh. The Project site is connected to

Tawang by all-weather road which is 90 kms away from Zemithang. There is Pucca

all-weather road between Tawang and Zemithang. The project site is located about

430 kms from Tezpur.

Access

The project area is accessible from Tawang and Zemithang, through all-weather

pucca road and through Railway upto Bhalukpong which is 370 kms from Zernithang.

Hydro Power DevelopmentCorporation of Arunachal Pradesh Limibd Pgll



Petition for Approval ot Capikl Cost & Tariff of Sumbachu SHP

By Road

Nearest Rail Head

Nearest Arrport

90 kms from Tawang Dishict Headquarter

430 kms from Tezpur

Bhalukpong 370 km fi'om site

Tejpur - 430 kms from Zemithang.

1.2 DnrAlr,nn Pno"rscr Rnponr

The detailed project report had been prepared by Alternate Hydro Energy Centre, Indian

Institute of Technology, Roorkee (AHEC) in the year 2009. The detailed Engineering

design and drawing works was also done by AHEC, Roorkee. The project construction

work was awarded as a Turn - key EPC cpntract to M/s Nortech Power Projects (P)

Ltd, Kolkata on 28th February 2009.

Recasting of DPR Cost Estimate

M/s Concept Green Energy Pvt. Ltd., New Delhi was assigned to assess the works already

executed and to finther assess balance works, preparation of drawings for any revision

required and prepme a revised cost estimate of project based on actual condition. M/s

Concept Green Energy Pvt. Ltd., New Delhi submitted its report on Dec. 2013.

Techno-Economic Review Report

M/s Alternate Hydro Energy Centre, Indian Institute of Technology, Roorkee (AHEC)

was assigned to undertake the techno-economic review of the Detailed Project Report

(DPR) of this project vide letter no. HPDC/MD/cont-13/2017-l8lll9-23 Dated

16.04.2018. M/s Alternate Hydro Energy Centre, Indian Institute of Technology,

Roorkee (AHEC) submitted its report on the techno-economic review of the DPR in

November, 2018.

The Detailed Project report, report on recasting of the DPR cost estimate & the report

on the techno-economic review of the DPR is attached as Annexure to the petition.

Hydro Power DevelopmentCorporation of Arunachal Pradesh Limfted Pgt2



Petition for Approval of Capitat Cost E Tariff of Sumbachu SHp

2. DETERMINATION OF TARIFF FOR THE HEPS

The Hon'ble Arunachal Pradesh State Electricity Regulatory Corunission has issued the
Arunachal Pradesh State Electricity Regulatory Commission (Terms and Conditions for
Tariff Determination from Renewable Energy Sources) Regulations, 2018 to determine the
Tariff of Renewable Energy projects in the state of Arunachal pradesh.

Regulation 7 of Renewable Regulations,20l8 provides that project specific tariff is to be
detennined for SFIPs of installed capacity of IMW to 25MW.

Accordingly, HPDCAPL is submitting this petition in respect of 3 MW Sumbachu SHp for
approval of Capital cost & determination of Tariff in accordance with the parameters as
defined in the APSERC (Terms & Conditions for Tariff Determination from Renewable
Energy Sources) Regulations, 201 8.

The RE Regulations , 2Ol8 provides that the tariff for sale of electricity &om a hydro power
station shall be aimed at recovering the Annual Fixed Charges and various components of
AFC has been defined in Regulation 9. Accordingly, following has been considered for
calculating Annual Fixed Charges for the SHP:

Annual Fixed Charges:

The Annual Fixed charges (AFC) is determined based on following factors:-

a) Project Cost

b) Design Enerry

c) Interest on Loan Capital.

d) Depreciation.

e) Return on Equity.

D Operation & Maintenance Expenses.

g) Interest on Working Capital.

Summary of the assumptions & parameters considered for proposing the various
components ofAF'C is detailed in the table below.

Hydro Power Development Corporation of Arunachal Pradesh Limited Pgl3



Petition for Approval of Capital Cost & Tariff of Sumbachu SHP

I Auxiliary Consumption o/o I

2

O&M Expenses
Below 5MW - 38.06 Lakl/MW (FY 2018-19)

Escalation (\/
70 5.72o/o per annum

3

Depreciation
5.28% for the l't 13 years and

balance spread over useful life of
the SHP as per RE
Regulations,20l 8

Plant Life years 35

Residual % 10

4

Working Capital

Receivable (2 months Fixed
Cost)

Months 2

O & M Expenses Months I

Spares for Maintenance % l5 O&M Expenses

Rate of Interest %

SBI MCLR
( One year

Tenor) + 300

basis point

5 Return on Equity o/o

14, grossed up

by applicable
MAT

6
Equity % 30 Net Project Cost

Loan % 70 Net Project Cost

7 Interest % SBi MCLR

Hydro Power Development Corporation of Arunachal Pradesh Limited Pgl
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Petition for Approval ot Capital Cost & Taritf of Sumbachu SHp

( One Year
Tenor) + 200

basis point

I Moratorium No moratorium

after COD

2.lCnprur, Cosr

Regulation 7 of Renewable Regulations,20l8 provides that project specific tariff is to
be determined for SHPs of installed capacity of lMW to 25MW. The Sumbachu SHP
has installed capacity of 3 MW. Accordingly, actual project cost is submitted for
consideration and approval of the Hon'ble Commission. The component wise details
along with the technical & financial parameters and justifications are provided in the
attached DPFJrevised DPR.

The details of the Capital cost are provided below for the consideration of the Hon'ble
Commission.

Summary of Capital Cost

Civil wolks

Installation cost (per kW

Hydro Power Development Corporation of Arunachal Pradesh Limited PglS

Sl. No. Particulars Cost
( Rs. Lakhs)

I 1390.64
2 E&M works 1394.00
3 Other expenses 250.12
4 Proiect cost 3034.76
5 1.01



Petition for Approval of Capital Cost & Tariff of Sumbachu SHP

Sl. No. DESCRIPTION AMOUNT (Rs.
Lakhs)

A DIRECT CHARGES

I WORKS

A Preliminary 21.33

B Land 35.25

C Works

C-1 Diversion Weir and Intake 104.8

C-2 Feeder cum Power Channel 95.1 1

C-3 Desilting cum Forebay Tank and Spillway Channel 133,7

C-4 Penstock 805.57

C-5 Power House and Tail Race 25t.46

Total of C- Works 1390.64

D Electro-Mechanical Works 1394

E Building 92.5

F Communication 80.5

G Loss on Stock (0.25 % of I-Works) 0

TOTAL I-Works 3014.22

II Receipts & Recoveries (-) 5.81

TOTAL (Direct Cost) 3008.41

B IN DIRECT COST

FI Upfi'ont Fee @ 1.25o/o of loan 13.33

Audit & Account Charges @ lo/o of I-Works t3.02

TOTAL (Indirect Charges) 26.35

TOTAL OF'DIRECT & INDIRECT CHARGES 3034.76

Details of Capital Cost

It is submitted that the Hon'ble Comrnission rnay kindly consider and approve the proposed
capital cost of Rs. 3034.76lakhs for the Sumbachu SHP.

Hydro Power DevelopmentCorporation of Arunachal Pradesh Limited Pg I 6



2.3

Pitition for Approval of Capital Cost I Tariff of Sumbachu SHP

2.2 DEBT-EQUITY RATrO

Clause 13 of the RE Regulations 2012, provides that the debt-equity ratio of 70:30 is

to be considered for determination of tariff. Based on the debt equity-ratio of 70:30,

the debt and equity components of the project cost for determination of tariff

for the SHP have been worked out as under:

RBTURN ON EQUITY

Sub-Regulation (1) of Regulation 16 of the RE Taliff Regulations,20lS provides

that the value base for the equity shall be 30o/o of the capital cost for tariff

determination. Sub- Regulation (2) of the said Regulation stipulates the normative

Return on Equity (ROE) as l4o/o, to be grossed up by prevailing Minimum Alternate

Tax (MAT) as on I't April of previous year for the entire useful life of the project.

In terms of the above Regulation, Retum on Equity has been considered @ l4o/o per

annnm grossed up by MAT as on l't April of 2020 i.e 17.160lo. Accordingly, Return on

Equrty has been considered at 16.400/o. The calculation of the grossed up rate of RoE is

provided below.

The Return on Equity of each year of the life of the project i.e 35 years has been calculated

based on the Equity base and late as submitted above. The Return on Equity considered for

each yeal of the project life is provided below.

Particulars o//o Amount ( Rs. Lakhs)
Debt 30o/o 2124.33

Eouitv 70% 910.43

Particulars Rate ( %)

Base rate of RoE L4o/o

Tax Rate 77.160/o

Grossed up Rate of RoE 16.4A%

Hydro Power Development Corporation of Arunachal Pradesh Limited PglT



Petition for Approval of Capital Cosf & Tariff of Sumbachu SHP

(Rs. Lakhs)

sl.
No.

Capital cost Equity RoE

30r
14%o Grossed up with MAT of

16.400h
1 3034.76 910.43 149.33

2.4

It is submitted that the Hon'ble Commission may kindly consider and approve the Return on

Equity as proposed above.

INTEREST ON LOAN CAPITAL

Regulation 14 of the RE Tariff Regulations,20lS provides for the Interest on Loan.

The provisions of the Regulation are provided below.

" I . Loan Ten.ure for the purpose of determination of tarifi loan ten.ure of 13 years shall
be considered.

2. Interest Rale

(a) The loans arrived at in the manner indicated in Regulation 13 shall be

considered as gross normative loan /br calculation for interest on loan. T'he normative
loan out,standing as on Aprillst of every year shall be worked oul by deducting the

cumulatNe repayment up to March 3l't ofprevious yearfrom the gross normaliye loan.

(b) For the purpose of computation of tanff, normative interest rote of two

hundred (200) basis points above the average State Bank of India Marginal Cost oJ'

Funds based Lending Rate . MCLR) (one-year tenor) prevalent during the last

available six months shall be considered.

@ Notwithstandtng any moratorium period availed by the generating contpany,

the repayment oJ'loan shallbe considered .from lhefirst year oJ'commercial operation oJ'

the project and shall be equol to the annual deprecialion allowed."

In view of the above Regulation, Debt has been considered as 70% of the capital cost as

detailed in para 2.2 above. Further, interest rate has been considered at the average State

Bank oflndia Marginal Cost of Funds based Lending Rateplus2o/o.The averageSBl
MCLR for 6 rnonths (May,20 to October,20) was 7.08%. Accordingly, interest rate of 9.087o

(7.08o/o+2o/o) has been considered for calculating the interest on loan. The details of interest

on loan over the project life of 35 years is provided below.

Hydro Power Development Corporation of Arunachal Pradesh Limited PglS
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(Rs. Lakhs)

sl.
No.

Capital
cost

Loan
(%,)

FY 2020-
21 (lst
Year)

2nd
Year

3rd
Year

4th
Year

5th
Year

1 3034.76
Opening
balance

70o/o 2124.33 1960.92 1797.51 1634.10 t470.69

2 Repavment 163.41 t63.41 163.41 t63.4r 163.41

Closing
Balance

1960.92 1797.51 1634.10 1470.69 t307.28

4
Average

Loan
2042.63 1879.22 171s.81 1552.40 1388.99

5 Interest 9.08o/o 1 85.54 t70.70 155.85 141.01 126.17

(Rs. Lakhs)

st.
No.

Capital
cost

Loan (%)
6th

Year
7th

Year
8th

Year
9th

Year
1Oth Year

t 3034.76
Opening
balance

70o/o 1307.28 1143.87 980.46 B 17.05 653.64

2 Repayment t63.4t 163.4r 163.41 163.4t t63.4t

J
Closing
Balance

tl43.B7 980.46 817.05 653.64 490.23

4
Average

Loan
t22s.58 t062.t7 898.76 735.3s s71.94

5 Interest 9.080/o 1tt.32 96.48 81.64 66.79 51.95

(Rs. Lakhs)

sl.
No.

Capital
cost

Loan (%)
1lth
Year

lzth
Year

l3th
Year

I 3034.76
Opening
balance

70o/o 490.23 326.82 163.4r

2 Reoavment 163.41 163.41 163.4t

J
Closing
Balance

326.82 t63.4t 0.00

4
Average

Loan
408.s3 245.12 81.71

5 Interest 9.08o/o 37.11 22.26 7.42

It is submitted that the Hon'ble Commission may kindly consider and approve the Interest on

Loan as proposed above.

Hydro Power DevelopmentCorporation of Arunachal Pradesh Limited Pg I I



Pitition for Approval of Capital Cost & Tariff of Sumbachu SHP

2.5 DEPRECIATION

The DHPD has proposed depreciation as per clause 15 of RE regulations, 2018. The

Regulation provides as follows:

"The value base for the purpose of depreciation shall be the Caprtal Cost of the asset

odmitted by the Commission. The Salvage value of the asset shall be considered as I0'% and

depreciation shall be allowed up to maxintum of'90o% of the Capital Cost of the asset.

Depreciation rate of 5.28% per annum for first 13 years and remaining depreciation to be

spread during remaining useful life of the RE projects considering the salvage value of the

project as I0?6 ofproject cost shall be considered, "

The depreciation rate considered over the life of the SHP is provided in the Table below.

Based on the above principle, year wise depreciation for the 35 years is provided below.

It is submitted that the Hon'ble Comrnission may kindly consider and approve the

Depreciation as proposed above.

Particulars Details

Useful life in years 35

Rate of Depreciation - lst 13 Years (%) s.28

Rate of Depreciation - after 13 Years (%) r.43

Rs. Lakhs

st.
No.

Name of
Station

Date of
COD

(Assumed)

Capital
Cost

Rs. Lakhs)

No. of
Years
since
COD

Balance
Useful
Life

Depreciation
/year up-to
13th Year

Depreciation
from 14th

Year

I
Sumbachu

SHP
0t.04.2020 3034.76 0 35 144.2r 38.93

Hydro Power Development Corporation of Arunachal Pradesh Limited Pg I '10



Petition for Approval of Capital Cost & Tariff of Sumbachu SHp

2.6 O&M EXPENSES

As per clause 29 of RE Regulations,20l8, the nonnative O&M expenses for the

first year ofthe confi'ol period (i.e. FY 20lB-19) shall be as follows:-

The Regulation further provides that the normative O&M expenses allowed under these

Regulations shall be escalated at the rate of 5.72Yo per annum for the Tariff Period for

the purpose of determination of levellised tariff.

The Installed capacity of the Project being 3 MW, the applicable normative o&M

expenses is Rs. 38.06 Lakhs/MW for the FY 2018-19 (base year). The normative O&M

expenses for the FY 2018-19 has been escalated @ 5,72o/o year on year to arrive at the

normative O&M expenses of Rs. 42.54LakhsAvIW for the FY 2020-2L.

The O&M expenses for each subsequent year has been calculated based on the above

principle. The O&M expenses for the 35 years is provided below.

Region Project Size
O&M Expenses
( Rs. Lakh/MW)

Arunachal Pradesh
Below 5 MW 38.06

5MWto25MW 28.54

sl.
No.

Name of
Station

Capacity
(Mw)

Normative O&M
Expense

( Rs. Lakhs/MW)

Normafive O&M
Expense

( Rs. Lakhs)
Escalation

Rate / '

AnnumAt base
FY 2420-21

1
Sumbachu

SHP
3.00 42.s4 127.62 5.72o/o

(Rs. Lakhs)

FY
2020-21(
lst Year)

2nd
Year

3rd
Year

4th
Year

5th
Year

6th
Year

7tln
Year

8rh
Year

9rh
Year

lOth
Year

127.62 t34.92 t42.63 t54.79 159.42 168.s4 178.18 188.37 t99.t4 210.s3

Hydro Power Development Corporation of Arunachal Pradesh Limited Pg I 11
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(Rs. Lakhs)
Itth
Year

l2th
Year

l3th
Year

l4th
Year

lsth
Year

l6th
Year

lTth
Year

lSrh
Year

19rh
Year

20th
Year

222.s7 23s.3t 248.77 262.99 278.04 293.94 310,76 328.s3 347.32 367.r9

(Rs. Lakhs)
2lst
Year

22nd
Year

23rd
Year

24t}n
Year

2sth
Year

26th
Year

27th
Year

28rh
Year

29th
Year

3oth
Year

388.19 4 r 0.40 433.87 458.69 484.93 512.66 541.99 572.99 605.77 640.42

(Rs. Lakhs)

31st
Year

32nd
Year

33rd
Year

34th
Year

3sth
Year

677.05 7 ts.77 756.72 800.00 845.76

It is submitted that the Hon'ble Commission may kindly consider and approve the O&M

expenses as proposed above.

2.7 INTEREST ON WORKING CAPITAL

The Working Capital requirement has been calculated in accordance with the

clause L7(l) of the APSERC RE Regulation,2Ol8 ,with the following:

a) Operation & Maintenance expenses for one
month;

b) Receivables equivalent to 2 (Two) months of energy charges for sale of

electricity calculated on the normative CUF;

c) Maintenanco spare @ l5o/o of operation and maintenance
expenses.

Further, clause 17(3) ofthe APSERC RE Regulation,2O18 provides as follows:
" lnterest on li/orhng Capital shall be at interest rate equivalent to the normatiye

interest rate of three hundred (300) basis points above the average State Bank o/'lndia

MCLR (One Year Tenor) prevalent during the lasl available six month,s for the

determinalion of tariff "

Hydro Power DevelopmentCorporation of Arunachal Pradesh Limited Pg I 12



Pdtition for Approval of Capikl Cost & Tariff of Sumbachu SHp

Interest rate has been considered as average of State Bank of India MCLR (One

Year Tenor) prevalent during the last available six months of the previous year plus 300

basis points.

Accordingly, Interest @ 10.08 o/o per annum on working capital has been considered

which is 300 basis points above the SBI MCLR (One year tenor) for last six months.

The average SBI MCLR(One year tenor) for last six months is 7.08%.

The Interest on Working Capital for 35 years of the life of the SHP is provided below.

Lakhs'

SL
No.

Particulars Parameters

FY
20t&19

( Ist
Year)

2nd
Vear

3rd
Year

4th
Year

5rh
Year

6rh
Year

t
Operation &
Maintenance

Exp.
One month 10.6346 1t.243 11.886 12.566 13.285 14.045

2 Receivables Two Months t03.354 102.1 100.93 99.826 98.807 97.873

J
Maintenance

Spares -

l5o/o of
o&M

ExDenses
19.1424 20.237 21.395 22.6t9 23.9r2 25.28

4 Total 133.13 1 133.58 134.21 13s.01 136 137.2
5 Interest 10.08% t3,424 13.47 13.533 13.614 13.7t4 r 3.834

Rs. Lakhs

st.
No.

Particulars Parameters
7th

Year
8th

Year
9th

Year
1orh
Year

1lth
Year

lzth
Year

1

Operation &
Maintenance

Exp.
One month 14.848 15.697 16.s95 17.544 18.s48 19.609

2 Receivatrles Two Months 97.029 96.28t 95.635 95.095 94.668 94.361

-)
Maintenance

Spares -
15% of O&M

Expenses
26.726 28.2ss 29.87r 31.58 33.386 35.296

4 Total 138.6 t40.23 T42.1 r44.22 146.6 r49.27
5 Interest 10.08% 13.976 14.14 14.329 14.542 14.782 1 5.0s 1

Hydro Power Development Corporation of Arunachal Pradesh Limited Pgl13
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Lakhs

sl.
No.

Parficulars Parameters
13th
Year

l4rh
Year

1sth
Year

16th
Year

lTth
Year

lSrh
Year

I
Operation &
Maintenance

Exp.
One month 24.73 21.916 23.17 24.49s 25.896 27.378

2 Receivables Two Months 94.18 77.544 80. I ss 82.9t4 8s.831 88.91s

J
Maintenance

Spares -
15% of O&M

Expenses
37.315 39.449 41.706 44.091 46.613 49.28

4 Total rsz.23 138.91 14s.03 151.5 1s8.34 165.57

5 Interest 10.08o/o 15.349 4.407 14.624 l"s.276 ts.966 16.69s

Rs. Lakhs

st.
No.

Particulars Parameters
l9th
Year

2oth
Year

21st
Year

22nd
Year

23rd
Year

24th
Year

I
Operation &
Maintenance

Exp.
One month 28.944 30.599 32.349 34.2 36.1s6 38.224

2 Receivables Two Months 92.t76 95.623 99.267 t03.r2 107.19 I 1t.s

.,
Maintenance

Spares -
15% of O&M

Expenses
s2.098 5s.078 s8.229 61.56 6s.081 68.803

4 TotaI 173.22 1 81.3 189.85 198.88 208.43 218.s3
5 Interest 10.08% 17.466 18.281 t9.143 20.0s4 2r.017 22.035

Rs. Lakhs

sl.
No.

Particulars Parameters
25th
Year

26th
Year

27th
Year

28th
Year

29th
Year

3oth
Year

1

Operation &
Maintenance

Exp.
One month 40.411 42.722 45.166 47.749 50.48 53.368

2 Receivables Two Months 116.0s 120.86 tzs.9s 131.33 r37.02 r43.03

.,
Maintenance

Spares -
15% of O&M

Expenses
72.739 76.9 81.298 85.949 90.865 96.062

4 Total 229.2 240.48 2s2.42 265.03 278.36 292.46
5 Interest 10.08% 23.trt 24.249 25.452 26.724 28.068 29.49

Hydro Power Development Corporation of Arunachal Pradesh Limited Pgl14



Petition for Approval of Capital Cost & Tariff of Sumbachu SHP

Rs. Lakhs'

st.
No.

Particulars Parameters
31st
Year

32nd
Year

33rd
Year

34th
Year

35th
Year

I

Operation &
Maintenance

Exp.
One month 56.421 59.648 63.06 66.667 70.48

2 Receivables Two Months 149.38 1s6.1 163.2t 170.72 T78,66

J
Maintenance

SDares -
15% of O&M

Expenses
101.56 107.37 113.51 t20 126.86

4 Total 307.36 323.12 339.77 3s7.38 376

5 Interest 10.08% 30.992 32.58t 34.261 36.036 37.913

It is submitted that the Hon'ble Commission may kindly consider and approve the Interest on

Working Capital as proposed above.

2.8 Annual F'ixed Charges

The Annual Fixed Charges have been calculated based on the components of cost as detailed
above. The year wise AFC of the SHP for 35 years is provided below.

(Rs. Lakhs)

Head of Expense
2024-21

( lst Year)
2nd Year

3rd
Year

4th Year Sth Year 6th Year

O&M Expense 127.62 r34.92 t42_63 150.79 tsg.42 168.s4
Retuln on Equity 149.33 149.33 r49.33 t49.33 149.33 149.33

Interest on Loan I8s.54 170.70 155.85 141.01 t26.t7 rLt.32
Depreciation t44.2t 144.21 t44.2t 144.21 144.2r t44.21
Interest on

Working Capital
t3.42 13.47 13.s3 13.61 t3.71 13.83

Total 620.12 612.62 605.56 598.96 s92.84 s87.24

(Rs. Lakhs)

Head of Expense 7th Year 8th Year 9th Year I0th Year llth Year 12th Year

O&M Expense 178.18 188.37 r99.t4 2r0.s3 222.s7 23s.31

Return on EquiW t49.33 149.33 149.33 r49.33 t49.33 149.33

Interest on Loan 96.48 81.64 66.79 5 1.95 37.11 22.26

Depreciation 144.21 r44.2r t44.2t 144.21 144.21 144.2t

Interest on
Working Capital

13.98 t4.14 14,33 14.s4 14.78 1s.05

Total 582.17 577.69 573.81 570.57 s68.01 566.17
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(Rs. Lakhs)

flead ofExpense 13th Year 14th Year 15th Year 16th Year 17th Year 18th Year

O&M Expense 248.77 262.99 278.04 293.94 310.76 328.53

Return on Equity 149.33 149.33 149.33 149.33 t49.33 t49.33
Interest on Loan 7.42 0.00 0.00 0.00 0.00 0.00

Depreciation 144 2T 38.93 38.93 38.93 38.93 38.93

Interest on
Working Capital

15.35 14.0r 14.62 15.28 15.97 16.70

Total s6s.08 465.27 480.93 497.48 514.99 533.49

(Rs. Lakhs)

Head ofExpense 19th Year 20th Year 21st Year 22ndYear 23rd Year 24t}nYear

O&M Expense 347.32 367.L9 388.19 4t0.40 433.87 458.69
Return on EquiW !49.33 149.33 749.33 749.33 749.33 749.33
Interest on Loan 0.00 0.00 0.00 0.00 0.00 0.00

Depreciation 38.93 38.93 38.93 38.93 38.93 38.93
Interest on

Workinq Capital
17.47 18.28 79.74 20.05 21.02 22.03

Total 553.05 573.74 595.60 614.72 643.15 66A.99

(Rs. Lakhs)

Head of Expense 25th Year 26thYear Z7thYear 28th Year 29th Year 30th Year

O&M Expense 484.93 s12.66 54t.99 s72.99 605.77 640.42
Return on Equity 149.33 t49.33 149.33 149.33 149.33 149.33

Interest on Loan 0.00 0.00 0.00 0.00 0.00 0.00
Depreciation 38.93 38.93 38.93 38.93 38.93 38.93

Interest on
Working Capital

23.r1 24.25 25.45 26.72 28.07 29.49

Total 696.30 725.18 755.71 787.98 822.r0 858.17

(Rs. Lakhs)

Head of Expense 31sf Year 32nd Year 33rd Year 34th Year 35th Year

O&M Expense 677.05 715.77 756.72 800.00 84s.76

Return on Equity t49.33 149.33 149.33 149.33 149.33

Interest on Loan 0.00 0.00 0.00 0.00 0.00
Depreciation 38.93 38.93 38.93 38.93 3B.93

Interest on
Working Capital

30.99 32.s8 34.26 36.04 37.9t

Total 896.30 936.62 979.24 1024.30 1071.94
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lt is submitted that the Hon'ble Commission may kindly consider and approve the Annual

Fixed Charges as proposed above.

Capacity Utilisation Factor (CUF)

Clause 27 of the RE Regulations 2018, provides that CUF for the small hydro

projects shall be 45Yo. Ftrther, clause 18 of the RE Regulations 2018 provides as

follows:

"The number of hours for colculation of CUI;/PLF (wherever applicable) for various

RE technologies shall be 8766. "

CUF for the project has been considered aq per the above Regelation.

2.10 Auxiliary Power Consumpfion

Regulations 28 of the RE Regulations 2018 provides as follows:

"Normalive Auxiliary Consumptionfor the small hydro projects shall be I %"

The above CUF & rate of auxiliary consumption has been considered for calculation of

saleable energy for the project. The calculation of Gross Generation, Auxiliary

consumption & Saleable energy based on the above Regulations is provided below.

It is submiffed that the Hon'ble Comnrission may kindly consider and approve the CUF,

Gross Generation, Auxiliary Consurnption & Saleable energy as proposed above.

Hydro Power Development Corporation of Arunachal Pradesh Limited Pgt17

Installed
Capacity

(Mw)
Hours CUF

(%)
Gross

Generation
( MUs)

Auxiliary
Consumption

@,1%

Net
Generation

(MUs)

3.00 8766 4s.00 11.83 0.12 11.72



Peitition forApproval of Capital Cost E Tariff of Sumbachu SHp

3. TARIFF DnSrcN

Regulation 10 of the RE Regulations,2018 provides for the tariffdesign & calculation of
levellised tariff. The provisions of the Regulation are provided below.

" 1. The generic tariff shqll be determined considering the year of commissioning
of the project, on levellised basi.s for the T'ariff Period,

Prottided that for renewable energ/ technologies having single part tariff with two
con ponents, tariff shall be determined on levellised bssis considering the year of
commissioning of the project.for fixed cost component while the fuel cost component
shall be specified onyeqy of operationbasis.

2. fior the purpose of levellised tariff-computation, the discount factor equivalent to
Post Iaxweightedaverage cost of capital shall be considered.

3. Levellisotion shall becanied outlbrthe'useful life'ofthe Renevyable Energ,,projecl.

4. The above principles shall also applyforproject specific tariff,"

In accordance with the above Regulations, levellised tariff has been calculated for the life of
the project i.e 35 years. Discounting factor equivalent to Post Tax weighted average cost of
capital has been considered.

It is submitted that the Hon'ble Commission may kindly consider and approve the

Discounting rate as proposed above.

3.1 Lnwr,r,rsrD TARTBF Pnoposnu FoR THE Sumnacsu SHP

The levellised tariff of the Sambachu SHP has been calculated on the basis of the
component wise cost, saleable energy, discounting factor as detailed in the previous
sections. The calculation of the levellised tariff for the project life of 35 years is provided
in the tables below.

Particulars Rate/Amount
capital cost 3034.76
Debt 70% 2124.33
Equity 30% 9t0.43
Interest rate 9.08o/o

RoE 16.4Ao/o

Tax Rate 17.160/o

Capital Cost - Loan 5.27o/o

Capital Cost - Equitv 4.92o/o

Weighted Average Cost of Capital ( WACC)/Discount Rate t0.19eh

Hydro Power Development Corporation of Arunachal Pradesh Limited Pg I 18
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sl.
No.

Particulars
Discount

Rate
FY 2020-21
( Ist Year)

2nd
Year

3rd
Year

4rh
Year

5th
Year

6th
Year

I
ARR
('i,

Lakhs)
620.12 612.62 60s.s6 s98.96 s92.84 s87.24

2
Net

Generation
(In Mus)

11.72 11.72 11.72 tr.72 11.72 11.72

J
Tariff

(Rs./unit) s.29 s.23 5.t7 5.11 5.06 5.01

4 1.00 2.00 3.00 4.00 5.00 6.00

5
Discounting

Factor
10.19% 1.00

9ro
0.81 0.72 0.65 0.58

6
Discounted

Tariff
( Rs./unit)

5.29 4.70 4.t7 3.74 3.29 2.93

sl.
No.

Particulars Discount
Rate

7th Year
8th

Year
9rh

Year
1orh
Year

I 1th
Year

lzth
Year

1
ARR

(' in Lakhs)
582.17 s77.69 573.81 570.57 568.01 566.17

2
Net

Generation
(In Mus)

tL.72 rt.72 11.72 tt.72 1T.72 11.72

J
Tariff

(Rs./unit) 4.97 4.93 4.90 4.87 4.85 4.83

4 7.00 8.00 9.00 10.00 11.00 12.00

5
Discounting

Factor
10.t9% a.s2 0.47 0.42 0.38 0.34 0.31

6
Discounted

Tariff
( Rs./unit)

2.61 2.32 2.47 1.Bs 1.66 1.48

sl.
No.

Particulars Discount
Rate

13th
Year

l4t}n
Year

15th
Year

16rh
Year

lTth
Year'

18th
Year

1
ARR

(' in Lakhs) s65.08 465.27 480.93 497.48 5t4.99 s33.49
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SL
No.

Particulars Discount
Rate

13rh
Year

l4th
Year

1sth
Year

16th
Year

17th
Year

l8th
Year

2

Net
Generation
(In Mus)

tt.72 tt.72 tt.72 11.72 11.72 tt.72

J
Tariff

(Rs./unit) 4.82 3.97 4.t0 4.25 4.40 4.55

4 13.00 14.00 15.00 16.00 17.00 18.00

5
Discounting

Factor
l0.l9o/o 0.28 0.2s 0.22 0.20 0.18 0.16

6
Discounted

Tariff
( Rs./unit)

I.JJ 0.98 0.91 0.85 0.79 0.73

SL
No.

Particulars Discount
Rate

l9th
Year

20th
Year

21st
Year

22nd
Year

23rd
Year

24th
Year

I
ARR

(' in Lakhs)
553.05 s73.74 59s.60 6t8.72 643.ts 668.99

2
Net

Generation
(In Mus)

tL.72 1"1.72 1t.72 It.72 tl.72 tt.72

.,
Tariff

(Rs./unit) 4.72 4.90 5.08 5.28 s.49 5.71

4 19.00 20.00 21.00 22.00 23.00 24.00

5
Discounting

Factor
l0.l9o/o 0.14 0.13 0.12 0.10 0.09 0.08

6
Discounted

Tariff
( Rs./unit)

0.68 0.64 0.59 0.55 0.s2 0.48

sl.
No.

Particulars Discount
Rate

25th
Year

26th
Year

27th
Year

28th
Year

29th
Year

3Orh
Year

I
ARR

('in Lakhs)
696.30 725.18 755.7t 787.98 822.10 858.17

2

Net
Generafion
(In Mus)

tt.72 tt.72 1t.72 11.72 tl_.72 11.72

J
Tariff

(Rs./unit) 5.94 6.t9 6.45 6.73 7.02 7.32

4 25.A0 26.00 27.00 28.00 29.00 30.00
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sl.
No.

Particulars Discount
Rate

2sth
Year

26th
Year

27th
Year

28th
Year

29th
Year

3Orh
Year

5
Discounting

Factor
10.19% 0.08 0.07 0.06 0.0s 0.0s 0.04

6
Discounted

Tariff
( Rs./unit)

0.45 0.42 0.39 0.37 0.35 0.32

SI.
No.

Particulars Discount
Rate

31st
Year

32nd
Year

33rd
Year

34th
Year

3srh
Year

1
ARR

('in Lakhs) 896.30 936.62 979.24 1024.30 107t.94

2

Net
Generation
(In Mus)

11.72 11.72 11.72 r1.72 11.72

.,
Tariff

(Rs.iunit) 7.65 7.99 8.36 8.74 9.1s

4 31.00 32.00 33.00 34.00 35.00

5
Discounting

Factor
10.19o/o 0.04 0.04 0.03 0.03 0.03

6
Discounted

Taritr
( Rs./unit)

0.30 0.29 0.27 0.2s 0.24

Particulars Tariff
Total of Tariff 48.79
Total of Discounting F'actor 9.59

Levellised tariff- 35 years - Rs./unit 5.09

It is submitted that the Hon'ble Corrunission may kindly consider and approve the

Levellised Tariff of Rs. 5.O9/unit for the Sambachu SHP as proposed above.
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PRAYER

It is respectfully prayed that the Hou'ble Commission may be pleased to:

(a) Approve the Capital cost, Annual Fixed Charges & Tariffas submitted nPara? &3

(b) Pass such other and further order(s) as are deemed fit and proper in the facts and

circumstances of the case.

Authorised Signatory

Place: Itanagar

Date:

Hydro Power Development Corporation of Arunachal Pradesh Limited Pg I 22
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. n/ciro Po\'!er Deveicpmeni Cor-pcration cf Arunaclral pradesh I(A Govt. of Arunacnal pradesh undertaking)
TahuriE Tatar builoing, [,Jeai_Appsa. fn,L.n Coftage RoadIt.:n;g"r ,:, ;rhji,e no Or*- Z'ziu::r(O), 22it32uii-j

No,l-lPDC/,\11)i(tlI\,1'- ll,0a-0g :i I .) 1n 
rt-ir

'l TEryDER NOTicE ,,

A^n-*;11

Darcj l8-02-01,

',rana,6;ar, rn .,,Tl,!!li3:6r?;T::lilt,..?,',I;; i.iH:tT;:::fl::',i1T,."',fl1,:lT:1,:::lll,llj,::ll!'rtrbld, for atrcl r:n behaif oi HPDCAPL r,om tne r*piiuJ Co..ru.toru for constru.,..'"ir"i;ffilirtl,fill,,;lZemrthang in 
-farvang 

District (3 x 1000 Kv-V) to u"'u**n*o'orli*nx*v contract,-[tre tender paper containing broal ;;;;; oi *orkr, g"n"rui speciiications anri terms arclcortriltlons t:an be had from the oifice of rrl ,no"irign"Jo"n'uny *brring-rj;y"[;ilu.n 10 Ar,1 ro 3 p[1 r,,
'p.ytrlont r:f'lts' I.'500'i- (Rupees on*1n-ou,und rive rrinoi.Jl onty pu,- t"ria.,. in cuur-,, (non ref,rlrlatrrol, .llrrrsaln trf Tett,,;s'l paper shall be closed r;2o;;;;;; ;;ff"J,', o, rne seateo'i.no*,- crocur.(rr*5 qrr+!rr Irr,l-tir::itltrt'tl trlrltr "l Ftl"J on 25'h l"larclt,2oog aniiwiu ou opi".ion the r..; l;;;i i,:o rrq rn F.ri:uiliri:e rrl tlr,irrtrrllrill1g lt:tit1t:rilt or-.thei.: auih!iir.J-i*prur*rtatives, The i,ianaging Drrectcr, fpocipi,rtunagalr liowevert is[?,thf;i::,,?rlfJ:X!'[:J:ffi:,:]:.' Jna ,*,"*.i ,n. 

'isi; to ia:rcer ,.roru oi-purr or any or, rhB rrrirlor

sp$c'IAL TEr{MEi ar{p coNp-IrroNs :-

1^ Jhe firms/companies who have executed simirar woi-ks or orheron a rurn(ey conrracr uasis woJn *mi"mu,n Rs, e,00,.,.o,.u, o*i H::'"'?"-;l; ::ill:1lll; lirl,il*il 
,ii;

elisible to participate in the tender, ;;.;;;rsiy-;ri;; ili;;Ju;", shaji o,c;,c*iiiiiu.to,y evrderi*e /li:[',ilffi:'[:];1?il::'J:1,:ffii::ifn::y ;,';; i'I, ;iffi,r, e^ec,iic--, ,i* ii,n. or sqbrnrsEror,

Internai roads required for tlre purpose of imprementation of the varis;s,::i'r;,;1e-s of the prcJectshail be executed by the contractor,'No separate craim on these accounts sha,, ir enier.tained.
J"lt* lntending terrderer shall furnish latest Incor,e tax, saie tax creai.a;i:* :enri;:;iLe frorn t.rrircotltpetent autlrorities at the time of submission of applicJil. ror purchase oi r€naef c.iufients.
The Deparlment shall not take the responsibility for postal deiay in receiving i.i.= i:-i':e: oJaitrnents dlo
:|i,,ilffi trlH:l#l:j:fJJ:[:jned on such account. r*na"l documenii *=,iJ uner rrtre r]si:n ,r

ct:'rrrtri'ecr efficienry of the TG sets .nu,,_1:: be in any case ress than t5:.: in ,ie ev*,r rrf rt,.sl,iJX'iiil'li':fi#T::J:l .i:Hil:Tiil:'r:J;:-;,;;1.; *nrracror in ieic,; cr -evenri* r,ss rrr{rrru

H"^,i:HllJ::r,,iH",|i.n;,:HJS|":;;J,';#;il:1.:tffenrs Equipii.-errs rrom rncrser***

Isolated ancl Gricl mode :- The project shall be designed for isolated mode cf cpeiaLror as -,1slr 6E t/r-rrlmode of operation, so that in tr',e euenioi'speciar riquireme,i oieitner mode ri cpera,,i,:n, ,re pro,rr-tcan be accoi-dingry operationaiised, . 
--*''*r rvyurrLrtr=rrL u'r

Delivery of lllectro Mechanic':l equipments, shall be acceptecl onry aiter tr:,,:;ife,.eni civii st.uctures
::J;,ffil,:il,ji*rJl"HiliTTl*.ruu.r to b.;;;;;-;; ;h" rnsinee,.i..:"u,g. ancr no runnrns

/'rly Ilent/wcrk requirecJ. for sLiccessful co'nmissioning and efficient operati;rr cf the piant s,hall Lri:
ilHt.,.ffi 

lrave been included in the 
";;;ii:.;;u'oi'Iolo"lven riip.ugh r;i nienrioned/specr'recJ
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Copy to;
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The cnairnlan, HpDCHpL, Itanagar for kind information p:ease,

ili; tXis:i ?f 'fJ :':i;j.fiiJ, r'r i' nr, r q, cc o co;;;-, Lod h i Roa d,
'fne Srcrel;ry(powell g:Ol, Uanagar for kind information,Ihe Chief Engineel DHpD, fi*.g.i for kind information.'I-lre Direcrir, rpR, g?y, ol n.p, ir=unarragun wi*r a ,-*qr*r, ro purtrrr'ir.'re a,ove Jencier L:!::: in one iil,il=Ni,,r..i bi.]i..ro ir1 one:n!itsh loc.ql daily piease.
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_ Mahaging Director,
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hnur-ni,
RrEch Powen PnojEcrs Fvr. Lrd.

(Formerly Nortech Power Projects Ltd.)

your god office. But it also had no precipitation. As a result, vehicle movement had to be restrictec

aifecfg the progress of work.

c. 8E&LrqNMENr pr PENSTOCK elelllllf

Realignnrent of proposed penstock pipes due to excessive road

crossing, which was not allowed by Borcler Ro;rds, has caused clelay in r;ubstanti.illy which was

requirecl to be made tluring rainy seasorr to match with the SchedLrle. As ;: result, the fore bay

ptisition had to be re-oriented t,: suitably nratr:h wiih the realigneci Penstock.

DHPD has approveri re-orientation of both Penstock piping layout

;ind fore l:ay porition in thr: meeting helcJorr .16 06 2()i0

All these survey materials had to be sr-:nt to,AHt-C, llT Roorkee,

the consultant fr.rr review and issuance of tlte revised construction drawings.

We have worked out the actual time iuss basecl on our site

rer:ords for various hindrances as indic;.rtecl above and the reievant f<;rmat as Appendix-28

(Reference-para-.18.9) with the title'"Forrn for Application by the Contractor tor seekirrg extension of

tirne-Para-1", wiil be duly filled in. The same shall be submitted after detaii discussion with site ln-

charge of Department wlto is presently ort leave.

I wot,ll(l r"tow request your honour krrlclly to grant time

extension of Surnbachu SHP fc-rr a period r:f 10 morrths w.e.[ 14.02.20]1in terrtts of the clause no. ]9

(p-19) of the agreement with the anticipation of utilising the full working, days during lean hydro

s(lason arrd parl"ially during rainy season

I hanking you.

NonrEck

Yours faithfully,

.:

A(. Bhuyiin

[)irerctor

RegionalOffice 4thFloor LtsPlaza (l S Road tshangagarh,Guwahatr-781005.Assai'r T':
i:rpcrate Otfice 303 l..ORD.q 7i1, t-ord Srnha Road Kolkala-700 071 INDIA T +91 33 228?'-':, '

i
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COVERNMENT OF ARUNACHAL PRADE5I-I

SFrIcE OF THE EXECUTTVE ENGINEER::LHOU CrWL DrVrsroN
5EP^RTMENT OF HyDRO pOWER DEVELopMENT::l_i_l6y,: _;)rCosh_1:\/2017_18/ 

I 0il i, ,,iii Doteo Lhou the lB*r,Morch,zo1B

The &lqnoqing Director,
HPDCAPL,

Govt. of Arr.rnochol prodesh,

Itonogor,

5ub, - Releose of Fr:yment'.

Sir,

Enclosed pleose f ind herewith i'r^,e clrc<1ue No. 0010331 Dared 27./03/?ol1 f or
on omounting to Rs' 537.60 lokhs agoinst the following works os indicoted below:-

Nome of Works , Xmolrnt in fo.rl
6op funding for rmfrem"ntotion of sumbocrru (3MW) sHp. ns :iioo ' -- l

Towong which wos being funded under pM pockoge (Revrsed

Estimote Rs, 3O37.OO Lokhs (originol sonction omouni Rs.

2037 00 + MNRF subsrdy Rs 656 O0 i-okhs

Toksong Chu SHp Towong

Tosong 6ompo SHp, Towong

2

3

Ru iob oo -
Rs 100 0O

\

\"

Your"s forthfully,

\-\t\ I

I)r r r-, "l-),r.;,. - -'
Executive Engineer,
LhoLr Civil Division.
Deptt of HPD::Lhou'(A p)

NO. LD/HPD / Cash. 13 / ZO|T -tB /
copy to:-

Executive engineer,
Lhou Crvrl Drvrsron,

Deptt. of HPD:;Lhou (A,p)

)oteo Lhc..; the 28' /vlorch 2O1B
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1. The Chief Engineer (WZ);Jol vidyuf Bhowon, Itonogor Deptt. of
Dev, rtonogor for fovour of your kinc] informotion prJose. \A/ith ref
letter No.CE(WZ)/HPD/ A-23 / ZO17 -IB/ 3Bg3-94 Doted ,rAarch Z6,h2 The .Superrntend tng Engineer, Koneng Bosin, Deptt. of Hydro
Bomdilo for kind informotion pleose. . .)^'f''
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