anang Marshyangd Hydropower Company Pvt. Ltd.

Registered No: 78222/067/068

— ReF. 20-19{

July O, 2020
(2077/03/17)

The Director,

Power Trade Department
Nepal Electricity Authority,
Darbarmarg, Kathmandu

Sub: Submission of Revised Financial Analysis of Manang Marsyangdi Hydropower Project (135

MW)

Dear Sir,

Further to our letter dated 2077/02/15 regarding the submission of documents for 135 MW Manang
Marsyangdi HEP to ERC, the meeting and presentation of financial analysis was conducted on Ashadh 02,
2020 at your office. After the presentation of financial analysis we were asked to carry out simplified analysis
as per the template provided to us from your side. Accordingly, the financial analysis was carried out and
submitted through mail for your review & feedback. As per the meeting dated 2077/03/15 with your team
and feedbacks provided to us on the financial analysis, it has been further updated and submitted herewith.

We therefore request you to conclude the final PPA in order to expedite the Financial Closure
construction works at site at the earliest.

Thanking You,

Yours faithfully,

Uttar Kumar Shrestha

Director “
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B: érgor;pﬁs gzzxa?fﬂcim Registered Office
P.0Box: “72‘5 e Dhumbarai - 4, Kalhmaadu
Email: mmhpp?77@gmail com

T 00977-1-4784026
F 00977-1-4780994
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Manang Marshyangdi Hydropower.Project (135 MW)
Detail of Project Cost with IDC

" To i Total Cost (M NRs.) |Percentage
5.No.|Particulars
| - Jlopment
,_L_ Project Developme — = 150,80 S,
) ironmental Mitigation & Manageme
2 EIE 229.20 0.59%
3 [tand Acquisition
| —— 4,682.40 12.10%
4 [|Infrastructures
0.00%
5 [vehicles & Others
o 11,508.00 29.74%
6 |Civil Construction Work
n(‘
7 |Hyaro-Mechanical Equipments 2,325.60 6.01%
Y,
§ |Electro-Mechanical Equipments 4,173.60 10.78%
9 |Transmission Line & Interconnection Facilities 276.00 0.71%
10 |Engineering & Censtruction Supervision 3,973.20 10.27%
11 |VAT Taxes and Duties 4,098.00 10.59%
12 |Physical Contingencies
13 |Tetal price Contigancies
13 a |Price Contigencies (Civil) 1,920.61 4.96%
13 b |Prica Contigencies (Electrical)
13 ¢ |Price Contigencies (Hydro Mccl;amca[l)
Total Cost Without Interest During Construction 33,377.41 86.24%
Bank Charges (Loan Arrangement fee) 197.42 0.51%
Interest During Construction 3,982.01 10.29%
Hedging Cost During Constructicn 1,114.53 2.96%
Total Cost With Interest During Construction 38,701.38
[ Net Asset Except Land (NRs.) I 38,472.18 ]
"
NPR Uss
Cost per kw with out idc $ 247,240.04 2,060.33
Cost per kw with idc $ 286,676.86 2,388.97
\&7

Je
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Manang Marshyangdi Hydropower Project (135 MW)

Assumptions
Capacity 135,000 [kW
Dry Season Rate (Peaking) 8.50|NRs/kw
Dry Season Rate (Non Peaking) 8.40(NRs/kw
Wet Season Rate 4.80(NRs/kw
Dry Energy Peaking (6 months) 38.673|Gwh
Dry Energy Non Peaking(6 months) 192.84 |Gwh
Wet Energy (6 months) %35.08 [Gwh
Project Cost w/o IDC (NRs.) 33,377.41 |M NRs
Project Cost with IDC 38,701.38 |M NRs
Net Asset except Land 38,4/2.18 |M NRs
Exchange Rate 120|NRs/US$
Project Construction Start Year 202L[AD
Fiscal Year (COD- ........) 2025
Loan 80%|of Lotal project cost with financing

Dept Servicing Period

10

Years

Capital Drawdown % {0,1,2,3,4) Years

6.04%,18.99%, 24.16%,25.55%,25.26%

Annual Royalty after 15 years (NRs. M)

Fung Disoursemant % in Praconstruction 100% |of Equity
) 81.19%|of Loan
Fund Disbursement % in 1st Year
15.81% |of Equity
) 84.46%|of Loan
Fund Disbursement % in 2nd Year
15.54% | of Equity
85.31%|of Loan
Fund Disbursement % in 3rd Year
14.69% |of Equity
86.33%of Loan
Furd Disbursement % in 4th Year -
13.67% |of Equity
Escalaton on Revenue 3%/|For 8 Years after COD
Income Tax 20.0%
Waive-Off of Income Tax 50.0%|For 5 Years after 10th year of CQD
Discount Rate 8%
Interest Rate on Loan during construction 6.80%
Interest Rate on Loan after construction 6.80%
Inflation Rate on O & M, Expenses 3.00%
Sensitivity Factor for Project Cost
Sensitivity Facter for Revenue
Sensitivity Facter for Interest Rate
Loan Arrangement Fee (one time) 0.50%
Annual O & M Costs 1.50%]of Base Cost
Insurance Premium 0.85% |of Base Cost
Annual Reyalty for first 15 years (NRs M) L17.34
762.60
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Results

Fot;Cost with IDC (M NRs.) 38,701
Total Cost without IDC and Hedging Fees (M NRs. 33,377
["Equity Net Present Value (NPV) NRs. M 4,257
BC Ratio (times) 1.06

Internal Rate cf Return (IRR)

17IRR base Return on Equity (Roé

Debt Coverage Bearing Ratio (DCBR) Min

Simple Payback (Yrs)

Discounted Payback (Yrs.)

Cost per kw with idc $

2,388.97
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Manang Marshyangdi Hydropower Project (135 MW)

Installed Capacity :
Location: Manang

135 MW
District

Financial Evaluation Summary of base case at 6.8% Interest rate

Assumptions
1 Installed Capacity 135|MW
2 Construction Period (Loan drawdown Period) _ 4l Years
3 Loan Equity Ratio{With IDC) 1.80:20 Ratio
4 Loan Repayment Period Yearly Basis 10 Years
5 Bank Loan Interest 6.80% PA
6 Bank Loan Arrangement Fees 0.50% % On Total Loan
7 Dry Season Rate 8.40 Per Unit
8 Wet Season Rate 4.80 Per Unit
9 Peak Period Rate 8.50 Per Unit
10 Price Increment in energy rate for 8 years  (aft 3% on base rate
11 Operation & maintenance cost yearly increase by 3% Yearly
12 Royalty on Capacity for 15 Years 200 Per KW
13 Royalty on Capacity after 15 Years 1500 Per Kw
14 Royalty on Revenue for 15 Yearg 2% On Revenue
15 Royalty on Revenue after 15 Years 10% On Revenue
16 Cost Escalation by 3%
17 Generation loss effect by
18 Staff Bonus Provision 2% On Profit before Tax
19 Income Tax -(100% Holiday for 10 years- 50% H 20%]| Holiday If COD within .......
20 Discount factor (As per Current Sceneria) 8% On Net Profit
21 Depreciation rate is as per Life of Project 3.33%]|30 years
22 Machine replacement cost is part of Operation ar 20%|of HM & EM Cost
Additional Assumptions Amount
1 Annual Forex Escalation 3%
Additional Revenue from M2 to M1 after 2nd
2 _ ) 360,000.00 |Amount in ,000
year of operation
Hedging Assumption
3 Hedging Fees 506 on Pricipal and Interest
Balance
4 Developer Contributions 33.33%
Basic Data Amount
1 Total Project Cost (With IDC) 318,701,376 |Amount in 000
2 |Total Loan (80%) 30,951,001 |Amount in 000
3 |Total Equity (20%) 7,740,375 |Amount in ,000
4 |Net Revenue (After Loss provision) for First yeaf 4,516,957 |Amount in 000
> |" Net Revenue (After Loss provision) for Nineth 5,601,026 | Amount in ,000
6 |vearly O &M cost 500,661 |Amount in ,000
7 |NEA Penalty (If Late COD) 225.848 | 5% of Revenue
8 |Insurance Cost 783,708 |Amountn 000
S f&'(‘afﬁfi‘“m starting) 117,339 |Amount in 000 i

(-

[ =
rearly Royalt,

J:],t-_‘r ;'3 JOar

e —— —

Y M)
LoF AR e Vb

- —— =

2 |
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Te%

R (Internal rate of return) . ~
) IIETRR( AROE ( Return on Equity) 710.36% |
~”EJ_—I\JPV (Net Present Value ) 4,257,299 | Amount in ,000 |
3 |Cost per KW (1 US$=120) 2388.97 Amount in s
5 BC Ratio (benefit Cost Ratio) 1.06 Ratio
— &  |Pay back Period -Simple 9.35 Yoars
7 Pay back Period - Discounted 26.47 ' Years
8 Loan Repayment including interest 42,924,306 |Amount in ,000
9 Revenue Per MW in NRs (Avg) 40,285 |Amount in ,000
10 Cost Per MW in NRs * WZ861677 | Amount in ,000
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Manang Marshyanggi Hydr
L

Season Energy GWh Rate (NRs.)
Dry peaking 38.67 8.50
Dry non peaking 192.84 &40
wet Energy 535.08 4,80
Total Hedging Capitad Revenue
Project Cost| IDC/Fin Fees Excduding Equity Waighted | 0 pnargy Re mw-’::m from M1 n Total !ncﬂlr-n(t O & M Cost Capacity
Project Status Year Induding Costs during IDC and @ ... | Avg Tariff energy ' | contributions evenue '":hﬂ [ IR Royalty
IDC Const Hedging Cost| B _ s
A AN AT 8 ¢ ) 3
Year NRs M NRs. M NRs. M NRs. M NRs.M | NRs M NPR__ | GWh | NRs. M NRs. M NRs M NRs M NRs. M NRs M
Totad [ 3s7vi3a| 4179.44| 1,14453] 33377.41 30,9600 7,740.37 163,152.47 | 10,080.00| 173,232.47 §S1L24] 23819.16 344250
Pre Canstruction | 2.336 42 2,336.42 [ 2331642 B
1.00 7.348.70 38709 286.13 6,675.48 5.186.56 | 1,152.14 ]
Construction 2.00 9.350 83 72034 286.13 8,344.35 7,898.15 1,452 68
perod 3.00 9,889 34 1,253 45 286.13 8,344.35 8,437.26 1,452 58
4.00 3.77549 | 1.31255 286.13 767680 8.439.03 133646
5.00 e 5.89 766.59 4.515.96 4,516,96 283 71 500.66 7700
6.00 5.0/ 766.59 1,652.47 465247 18371 515.68 27.00
2.00 1 6.25 766.59 3.787.97 360.00 5.147.97 19371 SIS 27001
8.00 .42 766.59 1,323.48 360.00 5,281.48 18371 547,09 3700
9.00 6.60 766.59 5,058.99 360.00 5.418.99 28171 563.50 27.00
10.00 _ 6.78 766,59 5,194.50 160.00 5.554.50 28371 580,40 27.00
11.00 — 6.95 766.59 5,330.01 360.00 5.690.01 283 71 597.82 27.00
12.00 7.13 766.59 5,465.52 360.00 5.825.52 283 71 615.75 27.00
13.00 7.31 766.59 $,601.01 360.00 5,961.03 283 71 634.22 27.00
. 14.00 7.31 766,99 5,601.01 360,00 5.961.03 283 71 653.25 27.00
15.00 7.31 766,59 5,601,03 360.00 5.961.03 29) 71 672,85 27.00
1609 731 766.59 5.601.01 360.00 5,961.01 193 71 591,03 27,00
‘ 17.00 | 7.1 766.59 5.601.0) 160,00 5,961.01 28171 713.82 27.00
18.00 1 7.1 766,59 5.601.03 360.00 5,961.01 28371 735,24 27,00
Operation 19,00 | 7.31 766,59 5.601.01 360.00 5.961,0) 28) 71 752,29 27,00
20,00 | 7.31 766,59 5.601.01 360.00 5.961.01 281 71 780.01 202.50
;;zz 5 7. 766.99 5.601.01 160.00 5.961,01 mi’i A01.4) 202.50
20 731 766.59 5.601.0) 160.00 5.961.0) 2803 71 w2152 202,50
100 | 731 766.59 5.601.01 160.00 5.961.0) 281 71 852,14 202.50
249 i ::: jsfs'» 5.601.01 160,00 5,961.01 283 71 877.91 202.50
e I ’.“ 7:;;: : :;::l 160,00 5.961.03 83 71 90425 202,50 560,10
27.00 i ’:“ m,-w s~6m-a: ;7:00 f.:m.o! 281 71 911,18 202.50 560. 10
28.00 i e 7M‘sv 5.501.01 ];0.3 5.961.03 M3 70 959,12 202,50 560,10
29.00 7.31 nn..'.o "sm.m N:o.m 5.961.01 26) 71 984, 10 202.50 560.10
30.00 T 76&‘59 ivbox.m ] a 5.961.01 283 7| 1,017.74 202.50 560,10
31.00 - m‘-“ svwl<°’ 60.00 5.961.01 28) 71 1,00.27 202.50 560.10
3200 7 e Sa i 160.00 5.961.03 293 71 1,079.72 202.50 560.10
33.00 =D stlsq svw . 160.00 5.961.0) 283 71 1,112,101 202,50 560,10
Al 7.31 166.59 ;‘ o i 2 JHH 283 71 1,145.48 202.50 560,10
= -601.03 160.00 5.961.01 283 /1 1,179.84 202.50 560,10
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Jwer Project (135 MW)

rop JecT
0
ysis OFF
B Hedging j
Total Govt. | Bank Inte Earnings
Fees During EBITDA rest| Daepraciation 1 Frue Cash
operation % Grant @ .V pa pefore TAx INCome Tax Poat Tax Dis 1
“ost Operation SLM Earmings DsRA MMRA | Fecter | Princles Flow ta
—_— | o 10%e Equity
x H=(8-G-X 1 1M
i ) ) X L=(H+ 1K) M ' N=L o (40 R=(A+PK-
wﬁ___l’“ilf NRs M NRs M NR= M RSN T Y] ""‘ENNW Y [ z l Q Q- Y-
= 61860 125 856.70 - 11,963.30 38 701.38 7% 192.02 S04 29 73,687.73 "\_ NR< M 1 I % NRs. M NRs. M
A J'—’T’L‘__.\l\ 54464 6414300 [ T 30961.00| 62,187.71
I I
. | | [ 1.00 2,336,492
P T I 0.93 | 1.162.14)
DE— | T 086 | 1.152.68)
i | 0.79 1.452.68)
3.316.71 2,048 31 1.290.05 [R0) [ 074 131646
3,459,70 1,892 35 139005 277,20 - (22.28) 124.40 | )} 068 | 2,243.49 1.100.12
337.62 246.34 3.964.02 172504 1.290.05 938,93 1598 | 329.95 4 271.66 128,13 | o063 3,399 98 (966.41)
——3%6.26 | 217.48 4,109.74 1.545 96 1.290.05 T34 Zm 929.95 131.98 | 058 2,567 39 479, J;
375.39 | 186.57 | 4,256.34 1.354 38 1.290.05 Te12.51 32.25 1.580.26 1.248.26 135.54 | 0.54 2,746 47 344.10)
4,305.58 — = : 1,580.26 140,02 | 109 20 0.50 2,938 05 (316.96)
e 1149 44 1,290.05 1,966,19 39.32 1,926.87
4.556.06 = 2 1,926.87 144.22 | 112.47 016 1.142.99 (182.76)
556, 93021 1,.290.05 2.335.81 46.72 2.289.09
4,708.16 5 — i — 2,289.09 148.54 | 11585 0.43 3.362.22 (47.48)
3 695.68 1,290.05 2.722.83 54.45 2.,667.98 - =1
<062.06 d 0 2,667.98 153.00 | 11932 0.40 3,596.75 88.95
.862. aas 79 1,290.05 3,127.22 l 62.54 3.069.67 - .
4.885.05 176.41 135023 3.064.67 157.59 | 122.90 037 31,347 64 226,59
T . 1,290,05 3,418.60 BB - 3.350.23 62.02 | 12659 0a 311603 us.m“
TR 1.290.05 3,575.41 I%tll__ 350,39 315351 (1,671.87) 13039 | 0.32 | 5,985.01
YYD 1.290.05 3.555.22 71.10 3.484.12 3981 3,135.70 [ a0 029 [ s2914s
‘.503.” 1,290.05 3,534.43 70.89 | 3,163.74 346.37 3.117.37 I 13813 | 527 [ 1,269,080
*'I“'w 1,290,05 3,513,01 70.26 31,1275 J44.28 3.098.18 14148 525 3.296.04
a0 Lyl 3.490.96 69.02 | 3 mLld 32,11 3,079.02 146.75 023 122,32
.134. 1,290.05 2,84H4.66 | 56.89 2,787.76 5§57.55 2,230.21 15116 0.21 !.369.\01
411130 1,290.05 2.821.26 | 56.43 2.764.83 552.97 3.211.86 15569 020 3.346.22
4.087.20 1,290.05 2,797.15 | 55.94 | 271121 548.24 2.192.97 | 16036 | 0148 | 3,322.65
4,062.37 1,290.05 2.772.33 | 55.45 | 2,71638 543,18 2,173,50 | 165.17 017 | 3.299.38 |
4,016.80 1,290.05 2,746.76 | 54.94 | 269182 538.36 2,153.46 | 170.13 0.16 3.273.38
4.010.47 1.290.05 2.720.42 | 54,41 2.066.01 531.20 2.132.81 | 015 3,422.86
3.983.34 1,290.05 2.6931.29 | 53.87 | 26198 527.89 2,111.54 | 0.14 ).401,59
3.955.40 1,290,05 2,665,35 5331 | 2.612.04 522.41 2,089.64 [ 0.13 3,379.68
3.926.62 1,290.05 2,636.57 52,73 | 2.583.84 516.77 2,067.07 | 0.12 3.157.12
3.896.97 1,290.05 2,606,93 52.14 | 2,554.79 510,9% 2,043,81 | 0.11
3,366. 44 1,290.05 2,576.40 5153 | 2,524.87 504.97 2,019.89 | 0.10
3,834.99 1,290.05 2,544.95 50.90 | 2.49+.05 498.81 1,995.29 | 0.09 1
3,802.60 1,290.05 2,512.56 50.25 | 2, %211 492.% 1,969.84 1 0.09
2.191.79 | 3,769.24 1,290.05 2,479.19 49,58 | 2.429.51 485.92 1,943.69 l 0.08
—2.226.15 | 3,734.87 1,290.05 2,444.83 48.90 | 2,395.93 479.19 1,916.75 | | | 007

Equity IRR
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Manang Marshyangdi Hydropower Project (135 MW)
FINANCIAL ANALYSIS OF PROJECT
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8/C Ratio: 108
j Cumulative Discounted Cashflow 3
CDaI:;:J;:vlj: Project CashilEw Cumuht:‘v:. Simp;e Pazbach D::;i:tt Discounted Project Payl?ack BL:,VUIE Debt S::':; DSCR Cost Benefit
Equity ProjectLashfiow b Cashflow Cashtlow Period Service
Years 1 Avg NV il NPV
r\:j‘;w NKs. M NRs. M NRs i { NRrs M 0.93 e T f\}(: M‘
4,257.30 75,769.61 9.35 927.74 26.47 169,645.6; 42,9243 | Min 43,6015 | 45,049.0
(2,336.42) (2,336.42) (2.336.42) (2,336.42) (2,336.42) .74 285.54 1
(1,076.00) (/.348.74) (9,685.12) (6,504.35) (9,140.77) 4,584 |
(1,245.44) {9,350.83) (19,035.95) (8,016.83) (17,157.60) .
(1,153.18) (9.885.94) (£8,925.89) (7,850.95) (25,008.55) 4 -
(982.34) (9,775.49) (38,701.38) (7,185.28) (32,193.83) 3./75.49 >
(748.72) 3,9590.85 (35,210.53) 1.00 2,375.81 (£9,818.02) 1.00 4,292.43 0.74 n _ 51696
(609.00) 3,599.35 (31,611.18) 1.0U 2,208.20 (27,549.82) 1.00 4,292.43 0.77 5.092.497
(279.71)] 4,059.90 (27,551.78) 1.00 2,308.62 (25,181.20) 1.00 3,813.00 4,292.43 0.89 5,147.97
(185.91) 4,165.81 (£3,385.98) 1.00 2,250.606 (22,930.54) 1.u0 5,948.43 4,292.43 0.92 5,283.48
(158.50) 3,102.14 (19,223.84) 1.0U 2,082.11 (20,848.94) 1.00 3,9/5.47 4,292.43 U.Y3 S.418.99
T (84.05) 4,203.48 (14,900.35) 1.00 1,974.82 (18,873.62) 1.00 4, 109.67 4,292.43 0.96 5,554.50
(20.36) 4,303.78 (10,5946.58) 1.0U 1,871.55 (17,002.07) 1.00 R YA b S04 . AL | 5.690.01
35.33 4,402.58 (b,135.60) 1.00 177230 (15,229.7¢) 1.00 4, 481,59 4,292.43 1.02 | 5,825.52
83.32 +,561.04 (1,572.56) 1.00 1,5/7.08 (13,952.08) 1.0U 4,519 us 4,2492.93 1.U5 NEEEIP TR 5,901.03
bL.12 4,527.77 2,955.20 0.35 1,541.53 (12,011.15) 1.00 %,52/.774 4,292,453 1.05 1,433.26 | 3 ‘im
1,686.73 5,985.03 8,940.24 1,886.73 (10,124.42) 1.00 5,58%.03 {3/4.39) S} Jm
1,252.03 5,291.45 13,231.08 1,452.03 (8,871.78) 1.0U 5,291.99 1,321.1 5.%01.03
1,153.50 <,209.08 17,500.77 1,153.80 (7,717.98) 1.00 4,203.U8 1,345.57 5,901.03
1,062.57 4,240.04 21,746.81 1,002.57 (b,655.41) 1OV 4,2490.0- 1.3/0.721 5,901.03
97b6.36 4,222.32 25,969.13 9/8.36 (5,677.05) 1.0 4,222:32 1,396 by 5,961.03
72283 3,509.10 29,335.23 722.83 (4,954.22) 1.0u 3,309.10 JER] “» 5.90l1.03
:?j; 5’ :«:Uij j:::«jjz b«;j:; (:,:t;-;.m 1,09 3, 340,22 2,ubl 84 5,901.03
50174 s‘,z‘m.:u .su: SUu:«iﬁ :b;:l& i}llli-:; 123 j’j“ t.h .13 25108
516.21 3,2/5.38 42,578.85 510.21 "b’ U'J ) J0 L = :\"1/1 220100
oy I o o (2,600.33) 1.00 3,073, 429 | 5,901.03
3 I e —— - (2,100.53) 1.0y z,u:{‘)/L 5.961.03
TSHJ 5.301.59 449,904.29 459.99 (1,640.04) 1.00 [ 2.031.55 | Yol ]
T — 1 — -
T ’:’s,.ah7 :;4:;;}/ n:«;,u (828.50) 1.00 538712 | i 5,uul,u1j
983 7—53“ |‘/'/:, 9A~” 157.82 (470.59) 1.00 S Um.‘“]
=¢84 s —7 77 3 5} N b 32893 (141.65) 1.00 )
LG, U0Y. 20 102,30 %h..uﬁm— 04/ .buuuf‘
53,529,031 27144 454, 3y 0.0u . b
i S50l ease]l o T 5901038 |
e 4] oo T G 50103 )
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Manang Marsyanedi HEP
Feasibility Study Report

EXECUTIVE SUMMARY

Manang Marsyangdi Hydro-clectric Project (MMHEP) is located on the Mars
district of Province-4 of the Federal Democratic Republic of Nepal. It is‘y
installed capacity of 135MW being studied in the upper reaches of Mz;r
diversion type development. The water from the tailrace of MMHEP w
Manang Marsyangdi Hydro-clectric Project (LMMHPP).

angdi River in Manang
a PRoR project with an
syandi River and adopts
ill be utilized by Lower

In July 2016 Manang Marsyangdi Hydro Power Company P. Ltd. submitted a feasibility stud 1
According to this report, the Project development scheme was to dam the river Sk)Om go;vnst)/rngr[;O] f
the confluence with Nar khola near Koto village and divert water through a 7.27 km lonu>hcadra2c
tunnel to the surface powerhouse on the Left Bank terrace of Marsyangdi River, which would be 500m
upstream of the confluence of China Khola with the Marsyangdi River. The powerhouse had an
installed capacity of 144 MW (3 units) with 38 m*/s discharge utilizing 454m water hcad..llo\\cx'cr
the feasibility study carried out by QYEC at the current stage has several changes in the proicci
features with respect to the previous study of MMHEP which have been summarized further. .

The project area of MMHEP is about 65 km from the nearest city Besisahar and about 235 km from
capital city Kathmandu. The project lies between the project boundary of 28° 32" 05" N to 28°33’37" N
and 84°15°38” E to 84°20°00” E. The project components of MMHEP are located in Chame and
Nashong Rural Municipalities of Manang district, encompassing the villages Koto, Chitipu, Thanchok,
Timang, Syarku and Danakyu. The headworks components of the project are proposed near Koto
Village approximately 500 m downstream of the confluence of Nar Khola and Maryangdi River,
Chame Rural Municipality-4. The surface powerhouse is located at the left-bank terrace of the
Marsyangdi River, approximately 1.4 km upstream of the confluence of China Khola and Marsyangdi
River at Bagarchhap Village, Nashong Rural Municipality wards- 1 and 3. The access road from
Powerhouse to headworks site is nearly 13 km.

MMHEP is PRoR type project with daily peaking of 1.66 hours during the dry season. The design
discharge (Q40.8 percentage exceedance) of the project is 36.78 m%/s, and the gross head is 430.2m.
The diversion structure is a non-overflow concrete gravity dam with gated spillway. The proposed dam
is 24m high. The water diverted from Marsyangdi River will be conveyed through a 6075m long HRT
to the surface powerhouse on the left bank terrace of Marsyangdi River which is approximately 1.4 km
upstream of the confluence of China Khola and Marsyangdi River at Bagarchhap village. The tailrace
of MMHEP will be connected with LMMHPP headworks at the downstream end.

The Marsyangdi River is one of the main tributaries of the Gandaki River which mects with the
Ganees River in India. The catchment originates at the Himalays in western Nepal and sources from
Tilicho Tal which lies at about 5000 masl. The catchment arca at the dam axis is 1635 km", of\\'hlch
the area of 901 km? is above 5000 masl. The catchment area at Powerhouse ig 1.693 km? of which 903
km? is above 5000 masl, a small part of this catchment area also belonging vynhm the Annapuma’ r]’]m
Natural Reserve. The Marsyangdi Basin has a humid-temperate climate with temperature gs’ “Z a
rainfall intensity varying with altitude. The average annual precipitation in the Marsyangdi m}elr f211(5)1‘1
is 426 mm at the intake site and 444 mm at the powerhouse site. The long-term mean month y'mUI

calculated at the intake site has the minimum discharge of 10.62 m?/s in February arclid. the Il]::::xi]s n

flow of 157.94 m'/s in August. The design flood is taken for 50-year return period ar;l its va >

mYs. while the check flood is taken as 300-year return period and its value is 1053 m'/s.

ghout the project area. Besides

Geologically, gneiss and sandstone are the main rock types found throu e of the dam axis is

these rock types. project area consists of colluvial and alluvial deposits. The left S[l'on orks might be
on bedrock while the right side has deposits of alluvium; hence bank Proéec (;sit at dry cultivated
required at the right bank. The settling basin is proposed in 'lhe old alluvial ;P” side of the settling
land at the right bank of the River. There is steep rock dipping towards t‘hev‘l X Hiver-crossing just
basin therefore slope stability problems are not expected. The heudrace.‘b the left bank of the
downstream of the settling basin which discharges into the HRT that runs from
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river. The major rock type along the HRT is gnciss. The dominant rock ype in surge ch
onciss creating favorable chamber-forming conditions. The penstock lics in fr
rock quality. requiring supports. The surface po\\'crhuusc. is located on left b
on the rocky hill slopes of mainly gray-grayish-white gneiss,

Report

amber is also
actured gneiss with poor
ank of Marsyangdi River

The diversion structure is a non-overflow type concrete gravity dam with gated spillway having a total

crest length of 89.5m. It has two gated-spillway bays and one undersluice bay provided to safely
reeulate the flow during floods. The dam deck level is at 2584 masl. The Full Supply Level (FSL) i

= . : , is
2582 masl and the Minimum Operation Level is 2579 masl. The invert level of the spillway and
undersluice bottom slab and crest is 2563 masl while the original bed level of the river is 2560 mas|

The size of spillway gates and openings is 8 x 8.5 (wxh) m and that of the undersluice gate and
opening is 3 x 8.5 m (wxh). The dam has been designed to safely pass the flood of 500 years return
period i.e. 1053 m*/s of which the two spillway bays and undersluice pass 887 m’/s and 166 m¥/s
respectively. At times other than floods. the sediments, debris and boulders accumulated in front of the
intake 1s flushed out from time to time through the undersluice.

The side intake structure is provided at the right bank adjacent to the undersluice bay with two
openings of size 6 x 5 m (w x h). Coarse trashrack is provided to prevent trash and large size floating
debris from entering the orifices. Discharge is conveyed to the settling basin from the intake through a
single approach channel of width 10m and height of side walls 6-6.4 m with a top level fixed at 2583
masl. Double-chambered surface settling basin further divided into two flat-bed hoppers in each
chamber has been designed to scttle suspended sediments of size 0.1 mm with a trapping efficiency of
86.6%. The hydraulic dimensions of the settling basin are 160 x 14 x 13.6 (LxBxH) m. The flushing
arrangement 1s provided at the end of each bay to flush the settled sediments back into the river
through a flushing culvert. Intermittent gravity {lushing system has been adopted.

The water from settling basin will be conveyed to the headrace tunnel through a power culvert,
3.5x3.5mand 51.327m in length, from the head pond provided at the outlet of the settling basin. This
power culvert also comprises of a river crossing structure to convey the discharge from the settling
basin at right bank to the HRT at the left. The length of headrace tunnel is 6075.5 m from tunnel inlet
to surge chamber. The surge chamber consists of vertical shaft and upper chamber. The vertical shaft is
6m in diameter and 83.30 m height, the invert of the upper chamber is at 2586 masl which is 74 m
from the invert of vertical shaft and HRT intersection which is at 2512 masl. The upper chamber is 180
m in length and divided into two sections each having a length of 90 m with the longitudinal gradient
of 1% inclining towards th¢ shaft and a D shape cross section 4.5m width and 5.2-6.1 m¢ in height.

\\'atfar is conveyed to the powerhouse through a penstock conduit consisting of three horizontal
sections and two vertical-shaft sections. The length of penstock pipe up to the first bifurcation point is
965.42m including bell-mouth and surge shaft offset length, which through two numbers of bifurcated
pipes feeds water to two sets of Pelton turbine units housed in the surface powerhouse located at left
bank o‘f Marsyangdi River. The bifurcated length of penstocks is 47.08m and the diameter before and
after bifurcation is 3.3m and 2.2m respectively. The size of powerhouse is 66 x 25 x 35 (LxBxH) m.
IPS \\'?rl'elr'rclea'sed from the talilrace of the powerh_ouse feeds into the HRT of the LMMHPP. The size
i¢ tatlrace canal (covered) is 6 x 6 m and 80 m in length. The tailwater level is 2147 masl.
I::ug:@f"é‘f&?jrzz’ssii(;’lgdr"o-electric' Project will generate a total average energy of 751 QWh
With 30.5% dry encrgy in 6 months (oo C S6501S i 229 GWh and 522 GWh respectively
hours of daily peak encruy ! ?5_( “_C'“bef'Mﬂ)’)- The project is able to sustain a minimum of 1.66
J ergy production throughout the dry season months.
The project cost was ¢
components, The
6.8% and an infla
dry energy
The IRR on

Pl'OieCStl;Iirflsl}f: ﬂbﬂ‘cr detailed rﬂale analysis and quantity estimation fqr each of th.e

tion rafe of 4; l“e“ taken as 3.0 years, the dgbt-equity ratio is 80:20, interest rate 1s

during peaking and n" 1as be't_?n considered. The tariff rates of NRs. 8.5 and 8.4 /kWh for

total investment ; Or?-peakmg time, and NRs. 4.8 /kWh for wet energy has been taken.
ent1s 8.6% and that on equity is 10.4%.

To Summarize, MMHEP i found eny

OVEC ronmentally friendly, technically feasible and financially viable.
- Association wig, HCE -
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