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1. Item Pilot system Notes
2 . General Information
(1) Output Capacity 9kW
(2) Gross Head 60m
(3) Design Flow 0.03m3/s
(4) Length of Distribution Line 2.8km
3. Demand Scale
(1) Number of Households 78 Households
(2) Design Demand 100W/HH
4 . Electrification Cost Specifications Cost
(US$)
(1) Generation Cost 8,909
a. Civil Works 5,339[(26%
- Weir MERIC X 5 BER SO &UE (0)
- Intake A RIC K 5 BERR i o ki (0)
- Headrace BERX B . BWMAKKREHRPSLE
B LU A/EALA LT (441)
- Head Tank a7 U — (1,042)
- Penstock i E R PVCH % : 9200mm (2,860)
L=180m
EH 3 AT
- Power House a7 ) — Mg (657)
VoL VL
T 7 ANRN—F AL FER
- Tailrace v AL Z VT (339)
b. Electric Mechanical 3,570[18%
S =4 NV AR+ FRIY R E (3,430)
A I—n— FHBHEEE
CVr—7)v (140)
(2) Electric Grid Cost Bk 2 #2220V, L=2.8km 11,433(56%
- Cables AL-PVC 35,50,70mm?2 (2,570)
- Poles and construction 714%, H-7.5m (8,340)
- Others (523)
Total Cost 20,342{100%
Profit Margin 1,118
VAT 1,073
Project Cost 22,533
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O REHOEKILEK)ND, REEORMA L E—F L AR T D,
Zs (Q) =(1/Ks) *Vn/In
[ KR EMOER L, ViR EHOERELN), InEHOEKER (A) ]

FAGHE)NEIA =D = OT — X Z AFT 50, fBRICLVKRD D, KFEBLOZ Y
B TIT—MRAVIC 1.0 LD,

TEAS A B 12kVA OFEOFIWA o B — & 2 A1X, Vn =230V, In=52.2A Ks=1.0
XV, Zs=1.0%230/52.2=44Q Lib,

@ MIEA L E—F L AERELVRDD, T—HEIr—TNA—=T-L 0D AFTT D,
BLEARA v B —F A Zt=(0.78+j0.28) * 1km * 2 ({£1€) =1.56+j0.56 Q
%% 2 (Cable Factor

Square |Resistance|Reactance

(mm2) (Q/km) | XL(Q /km)

35.00 0.78 0.28

PVC—AL 50.00 0.60 0.27
70.00 0.42 0.26

VVF 1.50 13.44 0.19

@ RACHARIF O FAGET R L 0 AR ER 2 KD D,

BRA v E—HF A Zsum = 1.56 +j (4.4+0.56) = 1.56 + 4.96 Q
| Zsum | =5.2 Q
FEREERIs=230V /52 Q =44A

44Q 1.56 +j 0.56 Q
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£% 4 Electric Power Transmission Model(Lead-in Wire 150m)
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# 4—5—1 EERETFIE

No. =G ik
it T 1. EHMIRA FHREFIH. N7 v 7@k Fhd
2. BIGHEATAL BB O R
i THIR | EAE TR
1. G FHEFIH, EEH SRR
2. FEASIRH| ANDhE T (FERZINATHE)
3. AA ANTE T ((ERBINATER)
4. FLEERA a7 Y — NEAEHIMSY
5. HORL ANDhE T (FERZINATHE)
R T
1. B ER FHEFIH, A7l
2. 7 — LHEUt mETEE, BT O Al hE
3. FEARIEAR ANDhE T (FERZINATHE)
4. AR EHTES, B O ATk
5. TEARERT EHTERE, BT O Al 6E
it 1T.7% 1. e LI PR RHT O W E
2. iR RATHERS, SEEEIEOWE

R 4-5-2 NAMuy hURTLRER

1.Civil works

(1) Weir/Intake Existing irrigation system Stone masonry (renovated)
Total length: 897 m
(2) Headrace Existing: 812 m No-lining irrigation channel (renovated)
New: 1=85 m, w=0.4 m, d=0.3 m | Brick masonry and mortar
(3) Head tank 1=3.45 m, w=0.8 m, d=0.35-0.8 m | Reinforced concrete Water depth=0.2-0.65 m
(4) Penstock 1=165m, dia.=20 cm PVC-pipe  thickness 9.6 mm and 5.9 mm
(5) Anchor block 1=1.15 m, w=1.5 m, h=0.9 m Reinforced concrete, 3units
(6) Spillway 1=80 m, w=0.6 m, d=0.4 m Brick masonry and mortar
(7) Powerhouse 1=3.5m, w=3.5m, h=2.8 m Brick masonry, Fiber-cement board roofing
Foundation 1=3.5 m, w=3.5 m, t=0.2-0.3m Reinforced concrete
(8)Tailrace 1=65 m, w=0.4 m, d=0.3 m Brick masonry and mortar
2.Electro-Mechanical system
(1) Turbine Turgo-impulse 1 nozzle, 1500 rpm, Direct drive
(2) Generator Synchronous Single phase 12 kVA, 230V, 1500 rpm
(3) Control system | Electronic load control Dummy load capacity =12 kW
3. Grid system
(1) Transmission Total length: 2.8 km Insulated Aluminum cable
(2 X70mm2, 2 X 50mm2, 2 X35 mm2)
(2) Electric pole Number of poles 71 Concrete pole  h=7.5m
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HEEL T B,
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# 6—4—1 BEHZBEOLEK

R HOEKT (FEERY) BT
NI JicE #h
A5 & B %0
B 30,000VND 5,000VND
[HZNER #9 6,000 M %9 1,000 ¢S
RA VB | RATEER DN LY HEEDS B WIEIT DG DBER A HE
TH

(#5) HAfZI A TSl 2 6

TS IS O BARRREBR 2 F2hE L. BEARFEZ MR Lo, ERRIZLI T O L0,

O  HOBITIZATIEIED 160V LA LT AT
@ ATEENEB L CTHENITOAMERIZIZIETETH Y, 160~240V OFFHTH
niE, BRERIT —E LRt 2L b akE

Current(A)

0.10

0.08

0.06

0.04

Fluorescent lamp unit test(14W)

160 170 180 190 200 210 220 230 240
Voltage (V)

16
14
7—’ o~
-—"-" 125
e 0 %
i 8 [—m
v |—--w
16 &
3
14 £
m
12
0

Incandescent lamp unit test (40W)
0.20
0.16 T
" .
—~ '/
S on -
g - —°
g 0.08
@]
0.04
0.00
160 170 180 190 200 210 220 230 240
Voltage (V)

50

= 8 g8 &
Effective powel W)

(=]

— A
—--W

X 6—4—1 MRS ORI R
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6—4—2 Village Hydro 1281+ 2 EE L LB EH
T RS TV ERGEICE, BABEOENCAROBRET L ERDH D, BT
T L EDOELELERERE FEi, LTFO L) RBERNEETDHZ ENHIA LT,

# 6—4—2 HETLEDORAEHER

G FEAEBIG

100V~150V o B G

150V~180V VAV AING - 20)) 3 -GN
180V~ B4 0D 42 T 1l Fe o

FROMEENS ., PEHARET L EICOWTIX 180V UL E. 7. #OBKTIC oW T 160V UL E
BDELEEZLND, To)WolzT —40 5, Village Hydro (Z381) 2 81288 O FF & #iH % fr
BLIERER, D7 &6 160V UL EZTEIRT 2 L ) Ein T 20N H 5,

# 6—4—3 BEIBBOBBHEE

FUTIEH G E F#ET cioind) HEFLE
Has D EMEIL 220V
HETLE @i 180V
FREAMS RS ST 160V
100V

6—5 BIHEUELEELEE
6—5—1 BRHEHTE

2004 4 1 A SBIREFTOAIKIEIRMBIEE 7203, HETH Y /KED 5 CTh < BERMITK
D 2-3 REMFEE T, BAERSOFHS 1 HEH-0 1EITEHIRL T\e, ZOOMEDRE
PHEREITE LI AR CE 1 H7-v 1-3kWh/H) |, 491840 700VND/KWh O £ £ T
AR —Z ORI Z L D T2 DI 72 INA DR TE 97, EHISEFE D HERF 72 < 72 5 7T HE
HERE 2 BTz, ZODESEESRLE LBKNEL ) ERESTH EFICO W TEEZSZ,

BB SR EDRICEET NI RIT, MBELHFTERRSTBEERLLARANENS ZLTH
Do BEOBE&EREMNND EFERZE LI BIEOEHIEF ICEMEICZ2 Y CEU (fHa+#)
IZEoTHER FIHE) I THRWIIK Wb D LD, MEOESHE Y —, iFe
EDESHM RN DOER R L FF ORPUIE C TR D LERH 505, BHaRRIT At
L. ®FEOIARRERFEOIABINTH O 2 &, FRTUXNAT AT 5L #EETLH I L
NHETH D,
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K

TTE)??/&E&&#J@%%

EFoFEE LT, SN EREOBINEHZ T 5 51ES, kWh BHelfico b oz
ERRAHIZOWTIEIHEHIN R B RS- 1272
FBLAHSED LW AN EBEZX G ERMT 22 & Lic, 272, HiliZe kWh Bré

ﬁﬂ—fﬁ?ﬁ@’ﬁﬁf 1272 <, Theu HOEFRIIBIT 2B NHEMER 2N IS, BFETHHHEREDIL
ANEEWNHRTED XD ﬂi&{ﬁ%% 5D A % 5 O I Z5% 8 LT,
# 6—5—1 HERNEXEE (VND)
700VND/kWh ez B |- H ==
KWh N WER B | (@)=
5 3,500 5,800 166%
4 2,800 5,100 182%
3 2,100 4,400 210%
2 1,400 3,200 229%
1 700 2,000 286%
* 5kWh UL Fi%. JIEXR 700VND/KWh § 2823 E2s > TS,

. HEENZL N

COFELXE LR OR 5-6-1 ICHTITDD E (1HFEHZY OFEHEE 2kWh,H (%
Z). BkWh/ A (WF)). FHNEPIZIENT A5 X5 RINEGHa %272 T2 2 L3 Hk D,
ZOBEFERTH ELERARERHS L2 RGEICIE 1FRICAELEZIT) 2L &roT D,

# 6—5—2 CEUILXD—rAdbl-v 0EENLTRE FHEXKEEDOES)

Wi 2 7S

X OMERE ERE 60,000VND 60,000VND
OiFfs B 5 150,000VND 200,000VND

OfE - FEHE 10,000VND 10,000VND

(GZHAED) 220,000VND 270,000VND

PN (108kWh) 172,800VND | (270kWh) 313,200VND
JEHR A47,200VND 43,200VND

6—5—2 BRUHEELHEAIE

6 H RN L WER ORISR ST BB EZIT> T 5,
i L7=%% D 2004 49 Ay offi HEE M VELXEHET —% Th 5,
RHEBXROFEHICENLTE T,

LIMITBEINTElIAA THZ2 %
MZEICADEEITLEL, fE

Oxft Gtk 73 (R 2B <)
OFB&MEH &EEF : 359kWh OBSE A E:406,100VND (i 4: 19,300VND)
O1 Y720 O ELSMEAE : 4.9kWh O1 #2472 0 OB ELKEE © 5,560VND

LLFIZ, 2004 4 9 A @ Theu #12 D EAFN &R MO AR o, AU LAVEF)

& oA F‘ﬁ@ﬁ*ﬁﬂﬂgbw%%qﬂ LTWDDOMN 3~4kWh TH Y . 4kWh LU FOF|HE R
D 40%1E< ZHEDTWDHORbND, 29 LI E OB FEEFIRKOBNDHEE T, 7L E
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IR ERE BN EZMHEY BIERGEZRA LTV, £, XA vy AT AEBRFTHRT
L 72BN EOLAT (IRENHE 2 A 77 10-16W) BFHE IR ZITFANLN TN D RS RE R
HEO—>THD, LnL, —FHFTHEAEN 10kWh HEZBIiES 15 FET 5, 29
L7 I @S CHEE OB 2 BRI L7210 [TV, BRe0 A BEESE 2 FIH L Tnd,

25% 25%

20%

[\

I

BN
T

15% | 15%

10% I 10%

5% I 5%

Percentage for all users
Percentage for total amount

0% - 0%
012 3 45 6 7 8 9 10 11121314 15 0 5000 7000 10000 12000
kWh/month VND/month
(1) HREHE & (2) HEkeam

X 6—5—1 BEXFAZEE (Theut 200449 H)

BHEKEIZ DWW THEARE L 2 1ZEAEDIEREDBA LT ->TWD, HHEYOZIE
1L 95% CTHY, Tt BT ECLT I RS E H LD LI HHE RO ER D A E BAAIT
10,000VND F2ELE 2 b, i FIF % OBREESIXERISZITANONZLE 2D,

6—5—3 CEU QO#IREEE

MBI IK T T, BEXEEIADL T AR R EVEREDOIHERA T 2B
WREIT> TN ZENEETH D, 2004 4 9  OBEXEHEINA SR 406,100VND % & X H
ZREHRNCKH L, FRITEAN ClOM, RICZEOEEEZRT, ZORMIIRZEICY-0, &
HEE, BENALLZ VI THo 2 OFRENKEL, ThERIEL L TND,

FHANER
EIES
:19,300VND)
CEU #5-3#ANFR
. (240,000VND)
&3I4 :166,100VND s9%% #5:240,000VND

Manager | 20,000

Operatorl | 60,000
Operator2 | 60,000
Operator3 | 60,000

Assistant | 40,000

K 6—5—2 CEU ®XHMR (Theu#t 200449 H)
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TR EAUE, O 60% & EEEEICMA L EHEEH (HEIREOFY) & LT L, Evo
) 40% 7 RHERFE BB ] & U TR T TV 5, REIMERFEE M & LTIL, A 50,000VND
LD A2 HIEE LTV OB BEOINARNRZAM D 72012 2D X S ITHEFICSL O OFENL &2 1T
DTENEELW, B, EUZHOW TR —Y ¥ —PEHEIRICESHK L, BIEOEHEZ1T> T
W5, ZOVR—V ¥ —IZ L HMBEHIZONTIL, RESLI ABGIEO | EIHICAESEHIC
LXF 2722 THZ LIlko TS,

6—6 FROBRE—ETVUIHRLESH

RA vy hAT AOEERGE (1 AP LY 54 4 1 E2RICEHABESE, ZD% 7 AICH
20 FHBI) ., 6 » Az > CTERARIIC O W T E=4 Y v ViRiEZ2FEE L=, =D
T Y U 7F MR EHRO L 54 R A AETEKEETEH - P - RO ZBREICHFEL, TRt
4ty 3, SHEHFOF 10 HiFE YA E LTREL, TOHE LREZEICES
Le7 Vo risz I L,

F6—6—1 FT=FJ U ITEHLNE

HllEleE=F1 7 HoRE=FY T F3EE=HV T
B 2 5 O R ¥1 7 Atk 4 r At 6 » A%
T i PRy H] 2004 42 A 2004 45 A 2004 47 A
H ARG & D BEfR S LR b R~ OBATH M2
THAENE AR L R, ERAT R | AR L R, (RTE S | AR EE b R, b
TOIGE), FIAGIR~D | HE X A 7RI ~OFE | SOA, B~
B, BhAREE . FIUHBIR S BMARH | oF R, BEXHE~0m
~OE R S
6—6—1 FE1EE=ZYY

(1) A RS & RFfH
2 HITHFEORTTHY . KENDRIFEELHNITMOENT W, Zo/d, FHEFITIT1E
[KTDOHT, HEAAIFHE & &M 0 3 RpRREE L RIMHIRR 25T Tz, Bt L & 26W LA Lo L
JTZFHALTHY ., Village Hydro EBXF AR OB 7 U o ZfER A2 FIT, 10 A2 1 7 A ik
FIA L7z &40 L CREAE T 5 &R ESME ] &ITK 3kWh, A Th o7,

# 6—6—2 VU IMHEICRIT A ELTFH

AEYT DY A X

256W

40W 60W

75W

FIAEIE 50%

30% 10%

10%

(2)

A FRIZ SN T

29 LEEAIHBIRIC S B 53, Pico Hydro (10 fitamd 7 fitdy) FIHE b Zo2 7L
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45723 Village Hydro 725 OESRFIH Offe 2 AL L7z, ZiulE, Pico Hydro ®OFEX & Hg L |
ZELTBVEITOHDINE WD SNE 1 OMA, 2L TR 2ICZeMER EFons, £z, %
FIKREDD R FEEBIRETHL, L) 2 & 2L DOERD Pico Hydro FIIH OfRERD> 5 #E
fEL TV D RS, RERANERSFIARIRZZAZL TWLHEBLEZOND,

# 6—6—3 Village Hydro ®FI| &

A5 EMAS | et | FAHORSGME | EXEE | =R —
X H R
[ & H DS 90% 40% 0% 0% 0%

* HEEEEDHY,

(3) EEIT N OTEH)
KR OHAGREM DN IZTE Y BRHICH T2 5720, B O T TIE, BF, BHESEEOMEER ED
FWE, WREIT-> T\, FREEWIHERHTIZH 528, 2O X 5 I8 HE L b EKORE

EEZLTWEEFE R D,

£ 6—6—4 BT T TOEE

) BH FNHHE fih iR Z DAt
[F & O EIG 80% 90% 30% 10%
*EEEIEDH Y,

(4)  FLAHZEHEDSHN
FEALERE D IANTFIHEBE A TH D, A3 Af oy MFEETITRICHFRLNETE Lz, Z
MU E - T, —FETRERSFELHELRR WIS TH EKFIHZICH LidTe 2 & 23 HIKTZ,
oA T 10 TR 2 RS —FEAV, 8 A SEIRWERE L, ThENOE
MIEFEZIUTO®Y Th 5, —fEHhV oL, IRCEBOH L AL, oEFWLOHRX
1P F v o PR EOEEDE TR L CENENIFZ L LT

£ 6—6—5 SLALEIEDTEEE

BhAHZEHEOT | HwmoRE | MOl | v v | RoOWKGE 14

[H 5% NDFEH)
[E] i E D EIE 30% 20% 30% 10% 10%
N I 1R e G - L Nl S s T TR i e ARG o Rl

6—6—2 FE2EE=-ZYY
(1) i Atas & el (IREDTEE 2 A 77 13-16W 50T 5 )
HAEDOH MK TICHINT 5720, 2 A TR HAHRE S Z A 7 OuoT 2844 (3
YINAA T 8 ) Lo, ZoatATIio T 2 EROFHEIEE <. MLOBEIT LV 50,
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(BOMHENMZ OND ) R EOEEND, SRR HZFZE Lz, 5 ORI TIIRE
WAV DT TEY | gk LWFIRHIBRIZAERR Shu, KB E ¥ A 7 OdeAT 2 FIH LTz 8 it
Wi, KESODEAMT Z B OFLICES, S OICHBUT 2B EZNEEST CHIF L T
B, REEEIIHETIC Lo T 25 MRETH D, 7T L EREEBORAIZEL T2k 5 Th
%, Village Hydro EXFIFREHI O & 7 U > ZfE R A BT, 10 A5 1 4 HfkReFI A L7z A8 E
LCRET 2 L, FHEKEHREITN 3kWh,/ H Th o7z,

£ 6-—6-—6 vTIYLTIESRYF U HBEOBRFEHERE (—rAb2Y)

0~2kWh HKJifi | 2~4kWh R | 4~6kWh it 6kWh L1 F
[F& i OBIE 40% 20% 10% 30%

(2) %UH%%UBE%J:UJD%?E IZDUNT
:ﬂif“ $£7"< iz 5 ELHMAMHIPR S F1, TOOVND/kWh AU TIRBHEIUA iR 5

TIRL . n’*’éﬁ”ﬁféﬁzﬁ)%ﬁ LD T ENTRINTWE, ZAUCE L, FIAGIRCEBINZE H
A% L“C’C“?B Village Hydro OF|H Z Mkt L7 W E B 24T o7& 2 A, B 7t
DR L ThoT-, o, BMEHEZED BRSO ABEOEZ L LTO 10,000VND

SREIZONWTIE, 8 RS EA, 2 AR Thole, LML, Zo2iHo o5, K
AETE R HERE 13 5,000VND 28 SCEABREE 7275, VLA RIS DWW TUI B £ 72 1T RPED DA TRE
THHZIUTAE LTV 5B, 5D 1 R IR ATEKERS 7225, Pico Hydro ZFTA L T\ 57289
5,000VND L EOAHTHAIT Pico Hydro # B/ L CTHEMT 5, ERIZFEL TS, LLELGHE
B 5L, 8 HIREOHRITEREE~DX M E LCTAHK 10,000VND Fifzidz Anbinsg &&
ZTEY., &Y 2EOHHEIZOWNTE 5,000VND BREOHIEAHELE B2 T\ 5,

6—6—3 HIME=ZYY
(1) RS & HFfH]
ﬂﬁ% IANVEERKEIZEST, BEHNLT v 7L, FMBRHOELS o7z, ZhIC
L ERBEEROFIBHIR S 22 <. BHRICEMRSOFHANE KD X912k oTEBY , HEOELT
Wz, 7V EREEEOF|H & g & 72607”:0 L7 L. Village Hydro (ZHAMIZHE R DE
G TH L7720, BHOT L e EBER T Pico Hydro 2 L, S 5l J&ZF?%#L‘M*U
THZE “Ceﬁ’ﬁﬂ/fiﬂj%ﬁﬂzéﬁ?ﬁ%ﬂjféf TW5, EBRICEHEIN D791 CEU 8 F = v
7 LIe A= —HEDT — 21 iU, o 7 A O ESME ] &I 3. 4kWh/H Tho7,

#£ 6—6—7 VUINHHOBEREHEESE (—r H)

0~2kWh #KJifi | 2~4kWh A3 | 4~6kWh £ifi | 6kWh LA E
[ & s DS 34% 22% 34% 10%
k 1A — X —HEO D, REE
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(2) FEIEHEIZONT

AIEIOE =4V v 7 LR, (ERES Tk LRGSR, 5 - MERFE BB M & MR 3 2 720108
BREMEOHEANRE Lz, 6 HOOBREMEITZ OFEERRICESHNTHILES R, Zh
WZOWTII A @Y (IS 21T > TR Y | Ho% A TE 5440 (9 1 %) 4,400VND,
1 HHIE A — 2 — B CIVRE) THDEEE LTS, Ziut, —» AICRERHMN (1.5
~2L 7,500~10,000VND) & iz L CH %<, FRHOBEMOFTRANC LY Tl LT WEET
HHEMNEBEELTRETONS,

(3) TEXRELOFHEA

10 oI itio 5 b 2 R EAMGZ HIAA T 2004 4E 1 Ho7 ~ (IHIEH) AIZHTHEL
WAL (ZUF', BE) ZIEALTHBY, 2004 £ 7 AIZb 14 7 L83 5 U 2
HEA L7z, 20K 51, LG PRI RER D b 2 451X, Village hydro DR MG I HIFF 2 F -,
BACRE 2B ICEA LA L TV D, UL, XTIk, B X g ih
DOEENTIES OWEITE NG L 25T FENCEZ W E SN TS, Theu K TOREHELY |
BWTH, 10 o 7L fiEtd 3 443 2005 207 M 7 —TV OEAZFE L TW5, =
D=, AETERNEFICHATE Y TH-> THELICKIHENBLRLEZHEA LD D
EWVH T ETIEERL, BRAICEVWEAZ TN LW BIE A TFHES, BAHTEEIXSHRIFMZ )
JFTHE L T E TSNS,

y

(4) Village Hydro &5 MG~ D & £
%12, Village Hydro OESMAEIC OV TOMEEICOWTH &Y 21772 Z ALY
A, T EEE L, Rk A AL LZ, ZOBEE L TREHEN LT o, %
E LIz toeBE Ak (10 #45) ) Thote, Ziud, KEICHRMICER M ST\ 5, &
JIRASROA D S THEMECRD . 7 VESRREMEOEMIC b +akE AR SnTnsg, 2L
DRPEEND, ZOXIIT, EORWEREZMEAICHGE L TnD Z & T, (ER L OEEN
Boi, EEHRFAHROTESEESICOVWT L EE LD EEZ NS,

# 6—6—8 Village Hydro {Zx%9 2 & B H

il Se FR R TEMAS | A ERR et Z D,
[E] i E D EIE 100% 40% 20% 0%
kEERIEH Y,
6—7 #EFMEM

F7 7V FMFEMICB W TUIENFTENY F ERICERT T 5720, BEFOB@FITE <
B, Fio, AMEDORWEBEZNRG L L OBEBLLEO5]E EFICHLBRARS 5,
IOV THEND FEIESIEE WO FRIEE O CRHMlT 5 E BENRRER 72D 2 %0,
Theu F D/ XA 7y b T AT KON TIE, BUR TIEBHIN T2 TE ISR L TR D Filft &
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RO WEREE L 1TV G, I 2 TEUROEERRE 50%51 & LT 726 2 48E
L. & HICEREICK LT 90% D& o EREL T, 1 0FEROFy vra 77—
AL MBEHNERINZE R (FIRR:Financial Internal Rate of Return) OFEMi 24T - 7-H5HE A2+«
671 IR T, ZDEIEMETTH FIRR X 1.7% & 72 0 B3R — 2 TORB ILEEE L 5 R
L TWD,

— 5 EROZT B EALOMIFICOW I ) BEXEEL EOFHENARETH D, b b,
BALIC L DAT A FHOHIRO 272 53, WEERIC X 2 BREEORERN Rl S IE 2%
FHIA Y v ERFEL TS LFHMIITE D, 4% N ABUNIE OBIF TR L 0 R SRR
D~A 7 aRKNEFEEITIHEIT, HEEAT O WAL L CTRE NI E (EIRR:
Economic Internal Rate of Return)2s % Z L 132 THA 5, EIRR FHE7T Y =7 b
ERIZ L > THEL LR - BREWFERZE0LLOTH D, BIZIXZ 9 LEERTT 4 77t Em
REL LT, AN, KEOFMNEEDOEG, FHEOEFBTRRFH OB, PRI 72
ERAKBMEOREREN LT END, 29 Vo MBIC OV T EBICHE LW R SBETH D08,
BERS . BAMENZVEET P 4720 20,000VND/H, §ZTH 10,000VND/H FLE O G 1%
EUThHD, ZOEMEEZRAL TEIRR Ol 21T > 72 R A4 6-7-2 1T 7, ZHIUC Kivdg
FREITH LT 90% DB &N G b= HA . EIRRIZ 30%LA L E7en  MhE{L7rny s b &
L CET 2% EE2Z R L TN D,
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£ 6—7T—1 BREEFTMER—FIRR — EBREMEIE I0%

Micro Hydro Plant Capacity
Total Investment

$22500=348million VND
($1=15500VND)

Initial connected households
Investment (million VND)
Subsidy ratio

Subsidy (million VND)

Connected households

Monthly demand (kWh) in rainy season /HH
Monthly demand (kWh) in dry season /HH
Yearly demand (kWh)

Electricity sales revenue in rainy season
Electricity sales revenue in dry season
Yearly Total income

Long term maintenance cost
Salary in rainy season and administrative cost

Salary in dry season and administrative cost
Total costs

Financial Net cash flow

FIRR

5 6 7 8 9 10

82 86 90 94 98 102
58 6.1 6.4 6.8 71 14
21 2.1 2.1 2.1 2.1 2.1
4516 4937 5387 5869 6383 6933

9 kW

$22,500

0 1 2 3 4
70
-348
90%
313.2

70 73 76 79

48 50 53 5.6

2.1 21 2.1 2.1

3276 3557 3856 4175

37 38 4.0 4.1

20 2.1 22 23

5.7 59 6.2 6.4

0.0 0.0 0.0 0.0

1.5 15 1.5 15

1.0 1.0 1.0 1.0

25 25 25 25

-34.8 3.2 35 3.7 39
1.7%

Glif=340)

Capital investment $22,500 (348 million VND)

Subsidy 90%

Plant life 10 years

Electricity demand per 160Wh/day/HH in year 1 <Rainy reason 6months>
household 70Wh/day/HH in year 1 <Dry reason 6months>

5% increase per year

Number of connected

70 households in year 1

households 5% increase per year
Long term $130 (2 million VND) System check (all parts) cost
maintenance in year 5
Cash | cost $260 (4milliomVND) Repair of turbine runner in
out year 7to 9
Administrative | $16/month<Rainy reason> | Operator’s salary and
costs (0.25 million VND) miscellaneous costs
$10/month<Dry reason>
(0.16 million VND)
Cash | Tariff revenue Based on new tariff 4.8kWh/month/HH in year 1
In system in Theu <Rainy reason>
(See Table6-5-1) (160Wh x 30days =5kWh)
2.1kWh/month/HH in year 1
<Dry reason>
(70Wh X 30days =2kWh)
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#£ 6—7—2 REWFM#ER—EIRR — EREMBIE 90%

Micro Hydro Plant Capacity
Total Investment

$22500=348million VND
($1=15500VND)

Initial connected households
Investment (million VND)
Subsidy ratio

Subsidy (million VND)

Connected households

Monthly demand (kWh) in rainy season /HH
Monthly demand (kWh) in dry season /HH
Yearly demand (kWh)

Electricity sales revenue in rainy season
Electricity sales revenue in dry season
Yearly Total income

Long term maintenance cost
Salary in rainy season and administrative cost

Salary in dry season and administrative cost
Total costs

Financial Net cash flow

EIRR

9 kW

$22500

0 1 2 3 4
70
-348
90%
3132

70 73 76 79

48 50 53 56

2.1 2.1 2.1 2.1

3276 3557 3856 4175

84 88 9.1 95

42 44 46 47

126 131 137 142

00 00 00 0.0

15 15 15 15

1.0 1.0 1.0 1.0

25 25 25 25

-348 101 107 112 1.8
30.2%

5 6 7 8 9 10
82 86 90 94 98 102
58 6.1 6.4 6.8 71 14
2.1 2.1 2.1 2.1 2.1 21
4516 4937 5387 5869 6383 6933
9.8 103 10.8 1.3 11.8 12.2
4.9 5.2 5.4 5.6 59 6.1
14.8 155 16.2 16.9 17.6 184
20 0.0 0.0 0.0 40 0.0
1.5 1.5 1.5 15 1.5 15
1.0 1.0 1.0 1.0 1.0 1.0
45 25 25 25 6.5 25
103 13.0 13.7 145 1.2 15.9

Glif==S0)

Capital investment $22.500 (348 million VND)

Subsidy 90%

Plant life 10 years

Electricity demand per 160Wh/day/HH in year 1 <Rainy reason 6months>
household 70Wh/day/HH in year 1 <Dry reason 6months>

5% increase per year

Number of connected

70 households in year 1

households 5% increase per year
Long term $130 (2 million VND) System check (all parts) cost
maintenance in year 5
Cash | cost $260 (4milliomVND) Repair of turbine runner in
out year 7to 9
Administrative | $16/month<Rainy reason> | Operator’s salary and
costs (0.25 million VND) miscellaneous costs
$10/month<Dry reason>
(0.16 million VND)
Cash | Benefits 20,000/month/HH
In <Rainy reason>
10,000/month/HH
<Dry reason>
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6—8 FX&ES
6—8—1 135704 5L

135 71 77 A EiE THREORFEER IS & 2 ba « (HEHR 2 < 2 — v O SRFRE T v 7
7 2] (DecisionNo.135/QD-TTg of July 31,1998) &9, X b ABURFIC L 5 FE 2B KGR
Ta s T AO—D>ThDH, BURIREEFSICZRNA 1185 7u 7' J A LEHERTEY . [EH5E - 1L
Hitds 2 OIS A BURIED EITJEE L T D TR OB LW 2 X 2 — 212 (2000 FLARE
2,235 A 2 —) —EOTREZR L, BRA 7 TR A OIS EARRE L IO, &
UfEE T —EAOFEICL HEIEKEOR EZHE LTS, KREOXIGTH 2 L3011 H
Wala—rDIFEEAERIDOTRT T LAOMR LS TR | HEEM, FRAERCHERR
DEfIR DA 77TVl MRZOT BT T AT TEMIN TN D,

# 6—8—1 135 7ulSLi2kBA 0758 FEFuy s MEE (2002 4E)
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(i)  More intensive capacity building work is necessary to disseminate the
results of this study into remote areas of Vietnam. Therefore, MOI requests JICA
to continue cooperation focusing on the training of local authorities by dispatching
experts. Also, undertaking more pilot projects in other provinces and counterpart

training in Japan need to be included in the JICA’s follow-up cooperation. (%)
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