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Figure 4.2.4 Rainfall and Water Level Data mgasured by the Study Team -

43 COLLEC] ION OF METEOROLOGICAL &
' IIYDROLOGICAL DATA

43.1  GENERAL

Collected meteorological and hydrological data during the Study are shown in Table 4.3.1. Most
~ of the collected data are not in a uniform format nor electrified. Data are kept by related

authorities in a format of hardcopy, typewriter output or handwriting. Only the records of major
points are reported fo the Minisiry of Agriculture and Forestry, Department of Meteorology and
_ Hydrology (hereinafter referred to as DMH). Only these data rcportcd to DMIiI were published
and reported to Mekong River Commission as annual reporis.  Following are ouilines of .
metcorologlcal and discharge records based on a report by “Scope of Works Mlssmn” and :

1ntcrv1<:ws atDMH. ) :

: 4.3._2 : METEQRE)_LO_GiCAL DATA

’ (1) General

'The proposed dam snte is Iocated at 18°39 N and 103°30 E The Prcgect is located in a troplcal - v
area, which is characterized by a well- deﬁned dry season m the wmtcr and a ramy southwestem R

' monsoon in the summer momhs :

B T he metcorology of the PrOJect area is mﬂucnccd by the southweslem monsoon w;th the wet
N season from May to October and dry season from November to Aprll as shown in Flgure 4 3 1
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Flgure 4.3, l Monthly Ramfall Average (mm) at Muangmal Raln-gauge Stalron

‘Because of a hrgh altltude of hydrologrcal topography, the basm rainfall is falry hrgh Cyclones '
which come in from the China Sea, usually run up the Mekong valley either on the left bank (in
the most cases) or on the right bank. When they reached i in the Nam Ngiep basin, the high ridges
in the western and northern areas disturb them further runmng up o the north and makc thcm
stagnate unul atmospherrc dcpressron drsappears

Hence annual ramfall wrll reach as close as 3 OOOmmeear compared wrth other adjacenl areas
. of2 ,L000mmv/year order in the region. The showers concentrate durmg a short summer perrod o
- and thus the runoff is parucularly hlgh in sprte of the dense vcgctatlon 1n the basm ' :

- (2) Ramfall Gaugmg Statrons

- The exrstmg ramfall gauglng statxons ever mstallcd in the Nam Nglep Rrvcr basm are only the'
- three stations as shown below: - S e e :

- (i) '- M Khoun mstallcd in Ihe uppermost river basm (year of estabhshment is unknown), - ;_, o
(il) | M Phasay mslalled m lhe uppemwst nver basm (year of establrshment is unknown), and :
(iii') B angmar mstalled m the lowermost rwer basm in 1978 : ' o

- The ramfall gaugmg stauons are owned and operated by Departmcnt of Meteorology 'md
Hydrology (DMH), Mmrslry of Agrlculture and Forestry‘ R : : ‘ : s

The addlt:onal ralnfall gaugmg statron wrth an automatrc rccorder (locatcd in the Thavrang Sub— a
Dlstrlct) was newly installed by the Study Team in 1998. The Thaviang Sub-District is situated
in almost the center of the Nam Ngiep River basin for the purpose of better estrmate of basm -
mean rarnfall and its acrlal pattem in the basm e T ; . - '

A total of t\\.elve (12) gaugmg statlons exrst in and around the Nam Ngrep Rrvcr basm as
tabulatcd in Table 4 3 2 and the locatlon of those statrons is shown in l'rgure 4 3 3 afterward

TOCANAMNGIERANERP - T T A0 T Febnuany 2000
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Table 4.3.2 List of Observation Station

No. | River Basin Name of Station - Province

L M.Khoun Xiengkhuan

| 2. {NamNgiep | M.Phaxay gkivang
3 : - | BMuangmai | Bolikhamxay
4. | Pathouay
5. Pakxan :

| 6. | Muan Kao Bolikhamxay
7. o Houayleuk :

8. | Other Basin { Thabok .

[ 9. | - Xiengkhuag Xiengkhuang '
10. : Naluang Xaysomboun Special Zone
1L : Vientiane - ' L : :

: Vientiane

12. | | Van Vieng

. (3) - Rainfall Data

Available rainfall data observed at the above stations are extremcly ]muted as shown in Table
' 4.3.2 above. Long-term historical rainfall records of more than thirty years are not avatlable in .
_ and around the Nam Nglcp River basin.

433 I»ﬁ’DﬁOLéGEAL DATA -
: (t) Hydrologrcal Topography

L 'As shown in Flgure 4. 3 2 the Nam Nglep Rwer ﬂows down from north to south in a densc forcst :
. area for the dlstance betwecn its origin the Tra Ninh plateau at BL.1 ,200m (3,940M) and the

- Mekong plam at EL.160m (520ft). The westem and northern edges of the basin form a gorge of

~ -+ the result of erosion. The maximum altltudc of the ridge is 2 819 m (9 249&) whroh is located
: west of the basin. . _ , R

L Usmg a topographrcal map of a sca]e I: 100 000 the Nam Nglep basm was dmded mto six (6) ‘-

- sub-basins and the area of the respectwc watershed was measured by p]am meter lhe result is
" as shown in 'iable 4.3, 3 and Flgure 4.3.3. : =

Table 43. 3 Watershed Areas of Major Hydrologtcal Sttes

- No. . Lo o GitefStation e R Catchment Area (kmz)
| I Upper Run-of-River type intake site - -~~~ " . 2765 L o
2. - INam Phouan Run-of-River fype intake srte S . T
~ 3. Proposed Nam Ngicp 1 Dam 51te SR oo 3,700
4. Nam Xaoriverbasin -t o Lot ] o e 313
5, 7 |Muangmai hydrological gauging station . - o Co e 4320
b, e Tolal Nam Ngtep basm (conﬂucnce wrth Mckong rwer) s 4 533

o _Among thc several exlstmg rcports thcre found notable (hscrepanmes of the watcrshcd area at

“; Muangmai gauging station as shown in below. As the areas between the measurement during

- 21, this Study and those in the Pre-F/S Report are relatwely close, the figures (4,320 km ) of the Pre— " '

o FIS Report were adopted as the watcrshed area at the Muangmal statlon o

JCANAMNGIEPIMEPP T T SO 4L T T U Februay2000



i Yo Y

A .ﬁ%u\\A\\ P

s o ._‘"f.%ﬁﬁ

ol
S
7

e
.

Rk
S

ite
%m\,ﬂwm .
ST

TGS
M«ﬁ& Y

Yo .@é

allah

....“%

a@@z@mﬂ i

=)

e
e

B by
i

]

fershed Are

ic Map of W:
of Nam Ngiep Basin

Topograph

igure 4.3.2

F

FEASIBILITY STUDY
I HYDROELECTRIC POWER PROJECT

GIEP-

N

ONTHE NAM

IN THE LAO PEQOPLE'S DEMOCRATIC REPUBLIC
- JAPAN INTERNATIONAL COOPERATION AGENCY

4-12



@cngkhan‘w]’mr

1

\\_ ER

@l .ongcheng

lh’

B2 - ;"h|~'.ﬁ

.
"
Al

B

~

/ @fiten {

No. Arca (km2) N

Al 613

A2 340

A3 29

Ad 562

AS 1675 498

Bl 165

B2 255

B3 170.6

B4 1024] 4150

C1 773

C2 1203] 19389

Dl 83|

m 125.0

D3 61.0

D4 | 5438

] 6.1

E? 2128

£3 518 .

E4 1764] 5137

] 244

F2 152

F3 1158] 3794

[ e

[ no

G3 0y

G4 173

G5 184 @Vluangkan

G a0t

] 1y e ozl

il 763 - . :

1" 1029 :

13 6.1

7] 195.3

Hs 229 : ¥

H6 4.5 e Houayleuk [y

H? 47 DamSite | - i .

H8 1863 802.1| 37000 @ ' . Y PAKX:\N

= i (@)8. Thabok

12 © 338 : .

13 Iy ) Pakkading@

E] 92 . {Muangmai

15 2318 60| 43200 oz : Scale

i FIEY] ELES! 2132 6 10 20 30 40(km)

-Ic-tal 5331 a5 asan C ama s | { —
- FBASIBILITY STUDY Figure4.3.3

ON THE NAM NGIEP-1 HYDROELECTRIC POWER PROJECT
.- JNTHE LAO PEOPLE'S DEMOCRATIC REPUBLIC

Watershed Areas of Major Hydrologial Sites

- JAPAN INTERNATIONAL COOPERATION AGENCY
I S 4-13




FINAL REPORT (MAIN REPORT) ' . Chapter 4 - Meteorological & Hydrological Survey

Table 4.3.4  Difference of the Watershed Area at l\rluangmai Station

No. ' Pubhshed Reports . Mug;:;ea? ?llcm‘)
1. |Lower Mekong Hydrologic Yearbook (Mekong River Commlssron) 4,270

2. |Hydrological Data Book (1997,DMH(MAF) & JICA) - ~ 4,305

3. |Hydropower Layout of Nam Ngicp | Pre-Feasibility Study (Jan 1991 Sogreah & HEC) - 4,320

4.

Power System Planning in MIH, Final Repert (1998,MIH & Knight Piesold) : 4,367
2) | Water Level Data

The e\clstmg water level gaugmg station in the Nam Nglep Rwer basm is only onc station
installed at B.Muangmai. The water level observatron by a staff gauge at B. Muangmai started
" by DMH in 1978 and has been facilitated with an automatic recorder by the Mekong River
Commission since 1986. The water level station for the staff gauge is owned and operated by :
DMH and the water level station with the automatic recorder seems to be owned by the Mekong _
River Commission and be operated by DMH. The water level records are regularly sent to DMH -
ona half-monthly basis. Water level data at B Muangmal are avallable from 1978 to 1992

The additional two (2) stream gaugrng stations ‘with a staff gfxuge (located in B Hatkham and :
B.Thahua) were newly installed by the Study Team in 1998 to better cstimate project inflows at -
the dam site. B.Hatkham is situated about 8.5km downstream of the proposed dam site and
B.Thahua is located about 3.0km upstream of the Nam Xao Rrver whrch drams into the Nam '_
Ngiep River lOkm downstream of the proposed dam srtc ‘ -

' The Study Team h‘ts conﬂrmed that thc sceond stream gaugmg statron wnh a staff gauge was' j.':', :
installed by DM in B.Phoneyeng located the uppen‘nost area of the Nam Ngiep River. The . -

catchment area is reported 1o be 2719 km? by DMH The year of msta]latlon and detalled loeatlon L |
were not obtamed from DMH. = : : LT

(3) Dlscharge Mcqsurcmcnts and H Q Cllwcs SERE

Dlschflrge measurements at B. \duangmar hwe been camed out by DMH since 1987 and been

sent to the Mekong River Commission throug_h DMH and then ﬁnally rcported in the Lower__; o |

Mekong Ilydrologlc Yearbook since 1988

- H- Q curves have annually been evaluated and establlshed by the Mekong Rrver Commrssron on o

the basis of the discharge measurements in each year since 1988. The number of discharge -
measurements and the constructed H-Q curve for each year are only reported in the Lower -

" Mekong Hydrologic Ycarbook from 1988 to 1993 The hydrologlc yearbook aﬁer 1993 has not :
been publlshed yet ' ‘ o : o

_(4)' Drscharge Data _': Tal

.The dlscharge data at B Muangmal estlmated by the above H- Q curves are ofﬁcrally complled m" o
the Lou.er Mekong Hydrologrc Yearbook from 1988 to the latest in ]993 ' i

’lhe drscharge data at B. Muangmal from 1994 to 1997 (as a computer output) were also obtamed | : -
by the Study Team in 1999 from DMH with discharge measurement records. The adopted H Q SRR

curves for lhe penods from 1994 to 1997 were not obtamed frOm DMH

. V_JlCANA.hl’NG]EPfl HEpp Lo T 4 i4 ey oA e e rep}dﬁzoob
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(5)  Daily Discharge Fluctuation

Using the daily average water level records measured at Muangmai gauging station for the
period 1988 to 1993 and the water level-discharge relations (H-Q Curve) established, their daily
discharge fluctuations were determined as shown in Figure 4.3.4. 1t was quoted from the
converted data in the Lower Meckong Hydrologic Yearbook published by the Mekong River
Committee. The hydrographs show a clear difference in discharges between the dry season and -
wet scason and also show especially largc variations of discharges in the wet season.

On the other hand the ﬂood recession pattem on hydrographs shows a rather qu1ck recession
" after sharp peaking, in spite of the run-off from the dense forest area. It suggests that the
watershed has a shallow impermeable layer with thin topsml cover or low permeable topsoit
along the steep river banks, though precipitation pattern in the area is also one of the factors. =

44  EVALUATION OF METEOROLOGICAL &
R HYDROLOGICAL DATA

441 'METEOROLoGiCALoATA |

| (l)- 7' Ol)servetIOII Network for Ramfall

- As dtscussed in the prevlons chapter the obscrvatlon net“ork for the estlmate of basm mean
rainfall in the Nam Ngiep River is inadequate and inaccurate presently. Even with other rainfail

© gauging stations around the basm no reliable estimate of basin mean rainfall can be made by

elther the local isohyetal map method or the Thiessen polygon method.

@ Lstlmatc of B'lsm Mean Ramfall

“The 1sohyetal map of annual ramfall has been constmctcd by the Mekong Rnrer Commnssnon g
. since 1989 and ofﬁcmlly reported in the Lower Mekong Hydrologic Yearbook from 1989 to the
e latest in 1993 covering the whole lower Mekong Rwer basin. '

~An attempt was made by the Study Team to estlmate the annual mean basm ramfall in the Nam
‘. Ngiep River basin using the above regional isohyetal map constructed by the Mekong River
- _Commtssmn Results of the analysls are summanzed below . R |

' Table 4 4 1 Mean Annual Basln Precrpltallon in the Nam Ngtep Rwer Basm at B Muangmal )

- Year : Mean Annual Ramfall (mm)
1989 | 2,150
L1990 b S 3010
1991 B 1,870
1992 o b 1550
1993 - 2,950 -
Average <2320

L NCANAMNGIERHEPP o o 4e 16 T i s T Februarg 2000
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These values of MAP (Mean Annual Precipitation) are not regarded to be the long-tcrm ones and
only as reference values, but can be comparable with the mean annual runoff at B.Muangmai in
cach year as explained in Chapter 4.4.2 (3) later.

442 lzwmor,octcmnm‘
(1 Water Level Records at B.Muangmai

The rehabrlrty of water level rccords at B. Muangmar statron shall ﬁrst be revrewcd and checked
since water level measurements are the only direct means of quantrfylng the amounts and degree
~of runoﬁ in the basin. -

W’rter level readmgs of stafl gauge are properly performed once per day at 7 a.m. normally and
“twice at 7 a.m. and 5 p.m. on rainy days by a nearby 1 resident assigned as a gauge keeper. Water
: level readmgs by pressure-typed automatlc recorder are well operflted and maintained by DMH.

The river flow at B Muangmar water level gaugmg statlon is almost umform and the river course
is straight. The cross section at the gauge site is almost a single trapezmd with no flood plains.
The staff gauge is surtably mstalled up o 8m from the river bed covermg low to hrgh flow
:regrmes . T : D _

_;-The backwater cffect to the gauglng srte by water level of the Mekong River was checked by the

- comparison of historical water level records at B.Muangmai and at Pakxan of the Mekong River

_which is located downstream about 12 krn from B. Muangmar stauon and at the confluence to the
Nam Ngtep Rrver ' R : - : : S

. F he most cntrcal condrtron occurred on of September 9 1993 on the basis of avarlable water
level records from 1988 to 1993 in the L ower Mekong Hydrologre Yearbook as summartzed in
~ the followmg o - T PR , : S

Table 4 4 2 Mlmmum Water Level leference between Pak‘tan and B Muangmal (1988 1993)

Da_teof Measure atPakxan . - o "] . Measu_re at B.Muangmai__ Difference of
Qecurrence - W.L Gauge (m) | .~ WL (EL.m) W.L Gauge (m) | W.L (EL.m) | Water Level (m)
. Sept. 9, 1993 “11.34 - ‘153.465 - " 359 156.102 | - - 2637

Note Zero of gaugc at Pakxan and B Muangmar is 142 125 and 152. 512 m above M.S. L respech\ely

E The analysrs reveals the followmg _ _ E

: (i) ' Drfferenee of zero of gauge at Pakxan and B \/luangmal is 10 387m
'- (ii_) Rlver length between lWO srtes is measured as 11 Skm

._ (m) : | Average rrver slope between two srtes is measured as ll ] 136

7 (iv) ;Crltlcal condrtlon of small difference of water level betwecn Pakxan and B Muangmar |
SO oceurs annually at the end of rainy season when water level of the Mekong Rlver at the
. Pakxan is still htgh and water level at the B, Muangmar is low. -

o v) Mrmmum water level drfference (“ 2 637m) from 1988 to 1993 occurred on September 9 |
- '53:1993 TR e el DR B

: (vr) Drscharge at water level of 3 59m on September 9 1993 was measured as 384m I
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~(vii)  Velocity at water level of 3.59m on September 9, 1993 was estrmated to be around
1.0nv/s by discharge measurement records in 1994, : : c

Based on the results of the above analysis on _rivcr and flow conditions of the most critical
condition, it is preliminarily considered that the possibility of backwater effect by the water level
of the Mekong river at Pakxan to the B.Muangmai stream gaugmg st'mon seems to be very low
and negllgrble if occurred in terms of river hydraulrcs '

(2> HQ Curves Established at B.Muangmai

.The number of drscharge measurements in each year as shown in the Lower Mekong Iiydrologrc
Yearbook from 1988 to 1993 is tabulated bclow

Table 4 4 3 Number of Dtscharge Measuremenls

No. | Year | . Range of - | % Numberof Maxrmum Dally
E : Measurements (m) Measurements Water Level (m)
1. 1988 - 0.35-690 16 - - 1 7.00(uly2])
2. 1989 0.34-4.03 S 187 17.20(0uly 20)
3. 1980 |- - 0.38-4389 - S99 T V756 (July 3D
4. 1991 ©032-503 S 20 6.85 (August 25)
5. 1992 056-401 -7} - 1V15 7 1695 (July 25)
6. 1993 - N/A - CNIA 9 1 (July 15)

~The H-Q ratmg curve in each year was determmed through the armual drscharge measurements -
as shown in the Lower Mekong Hydrologic Yearbook. However, in 1993, the rating of the_
station was constructed through 24 discharge measurements during 1991-1993 as explained i in
the above yearbook The number of measurements in 1993 is not showrr m the yearbook

: '[ he number of drscharge measurements per year is seemlngly suntable for the detemunatlon of a

* rating curve for each year. However, the rellabtlrty and adaptablhty of each ratmg curve are stlll -
to be checked by collectmg drscharge measurement rccords from \/IR(‘ or DMH '

(3) Drscharge Records at B Muangmar

' Thc estlmated dally drscharge data serres alB. Muangmar from 1988 to 1993 obtamed from the =

hydrologic yearbook and from 1994 to 1997 obtained from DMH are to be evaluated by further
“data co]lcctlon such as dlscharge measurement reeords and method of H Q ratmg determmatlon -
by tbe Mekong River Commlssmn ' R S

An altempt was made by the Study Team to compare the estlmated mean annual drscharge wrth e

the estimated mean annual precrpltatton at B Muangmar as follows PRSI LIS SO
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Tablc 4.4.4 Comparison of Mean Annual Precipitation and Runoff at B.Muangmai

Year Mean Annual Mean Annual Runoff -
: Precipitation (mm) Runoff (mm) Ratio
1988 - 880 -
1989 2,150 1,200 0.56
1990 : 3,070 1,290 0.42
1991 - 1,870 _ - L15G . 0.61
1992 © 1,550 770 : 0.50
1993 2,950 - 1,320 0.45
Average (89-93) 2,320 1,150 0.51
1994 - : 1,930 -
1995 - 1,720
1996 - . - 1,280 - . -
- 1997 - - 1,640 : -
Average (94-97) - 1,640 : -
| Average (89 9N - - 1,367 -

 The results of this analysrs revcal

(i) ‘ Runoff ratio (1989 1993) is calculated rangmg from 0. 42 0. 6] T he mean unoff ratlo is
051, :

(i) Mean annual runoff from 1989 to 1997 is estrmated to be l 367mm, and - :

(i) - Mean annual runoff from 1994 to 1997 is estrmatcd to be 1640 mm (43% lngher than
mean annual runoff from 1989 to 1993) ' . .

45 REVIEW AND EVALUATION OF LONG-TERM MONTHLY
MEAN INFLOW AT DAM SITE E

450 REVIE'W’ OF PREVIOUS HYDRbLOGICAL STUDIES
-:' () Inventory Studles on Lower Mekong Water Resources

. Accordmg to the Interam Report on Hydropowcr Development Plan for the Lao PDR, Lahmeyer

-~ and HP, February 1997, Nam Ngiep 1 Project was listed among the previously identified

- hydroelectric schemes in the Lao PRD by the followmg mventory studles on Lower Mekong

' Water Resources.

() Invcntory of Promrsmg Trlbutary Prolects m the Lower Mekong Basm Mekong
' Secretarial, Decemberl970 ' . S

e (u) ~ Lower Mekong Water Resources lnventory, Summary of Pro;ect Possnbrlmes prepared
by WATCO for the Mekong Secretarrat September 1984 ' :

The followmg brlef hydrologrcal data are referred to in the Interrm Report on Hydropower |
Development Plan for the Lao PDR Lahmeyer and HP February 1997.- : :
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* Table 4.5.1 Hydrological Data of Nam Ngiep Dam Site

" Drainage Arca of Mean Annual Runoff
Nam Ngiep Dam Site (km?) | - (m’/s)
3,730 152

" The mean annual runoff was supposedly estimated by fégional hydro-meteorological analysis
using mean annual basin rainfall for the dam site and regional runoff ratio. No further details
were obt'uned by the Study Tean.

' (2) Pre- TIS on Hydropower Layout on Nam Nglep 1

“The Pre- F/S on hydropower layout of Nam Ngiep | was camed out b) Sogreah and HEC and
completed in Yanuary 1991, The updatmg of revnsed Pre-F/S was later carried out and completed

- in November 1995 : _ . :

_The Study l"eam has gathered the followmg reports regardmg hydrologleal study

Dy Pre-F/S on Hydropower Layout of Nam Ng|ep 1, Sogreah and HEC, January 1991 (both
. inEnglish and in French).

@) Hydropower Development of Nam Nglep 1 updating of rewsed prefeasnblhty study, '
. Sogreah Novcmber 1995 :

' _‘ The Prc F/S had carned out the followmg hydro meteorologlcal analyses

(i) Caleulanon of catchment area at Nam Nglep 1 dam site (=3 7001<m )

'('ii) : Esumatlon of mean annual basin prempllatlon at Nam Nglep 1 dam site carricd out by
S means of reglonal ramfall analysns EEETEEN : N ,

' -_ . Mean Annual Prempntanon (MAP) 2 960mm

(iii) Eshmahon of mean annual mnoff at Nam Nglep I dam site camed out by a probablhstle
~ theory : :

. Mean Annual Runoff (MAR) =1 798 mm (or 210 8m3ls)
. Runoffratlo 0. 61

Giv) ‘Estimation of monthly discharge data series al Nam Nglep 1 dam snte obtalned by -
.- . generation model, using monthly “distribution” of the annual total, the correlation -

~ cocfficients between monthly and annual discharges and the variation coefﬁcnents of the - o

~ square roots of the monthly discharges, derived from those observed at BNanay (the o
Nam Xcdon Rlver) and at Nam Ngum dam S : .

Two 20-year senes of monthly generated dlscharges at Nam Nglep l dam SIte -

l‘(3) - Hydropower Development Plaﬂ f0r the Lao PDR o S e

) _ The Hydropower Development Plan for the Lao PDR was mltlated in June 1994 and the Interlm _ o

" Report containing the results of hydropower inventory study was completed in Febmary 1997 by

L ahmeyer !ntemallonal and HP (Hydrotecnlea Portuguesa)

The Ilydropower Development Plan revnewed the followmg ltems '
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(i) Previously identified hydropower ptojects

(i)  Availability of hydro meteorologtcal data & .
(iii) - Charactertstlcs of prewously 1denttfted pTO_]CClS (loeatton and hydrology)
The Nam Ngiep-I HEPP was excluded by the Hydropower Development Plan due to the

existence of Memorandum of Understanding on the development by IPP. However, hydro-
meteorological study camed out by the Hydropower Development Plan provides the Study Team -

~useful information on the estimate of reliable long-tcrm monthly discharge serics at the Nam
Ngiep dam site. _

' The Hydropower Development Plan camcd out the followmg hydro mcteorologlcal analyscs
covering the entire the Lao PDR: : _

i)y - Exammatton of the pcnods of avatlablltty of the precnpttatton and dtscharge data up to
- the ycar 1991 obtamed from the Mekong River CommtsSton, :

7' (ii) ,Esttmatlon of the mean annual prec:tpttatton and mean dtscharge over the standard penod
(30 years from 1962 to 199]) : .

(lii) Elaboration of lsohyetal map of mean annual prempttatton over the standard pertod in the
B Lao PDR - : :

(i) Establlshment of a stmple dlscrettsed river basm model for each of the Mekong trtbutary
. river basins, and ' . , . . 7

v Derivation of monthly dlscharge series at the prolect sntes over the standard penod usmg '
7 hydrologlcal charactenstlcs obtamed from the river basm models ' :

;_.The esttm'tted mean 'mnual pre01pttatton and runoff at B Muangmat statton (1962 1991) are
- tabulated below : S o : S

' Table 4 5. 2 Estunaled Mean Annual Premp:tanon and Runoft at B Muangmal (1962 1991)

- Area - MAP MAR MAR Runoff
{km?) (mm) . | {mm) {m’fs) Ratio °

_ _ ‘ 4, 367 2 409 1,332 : 184.5 0.55 ]
' ('4)' . Nam Theun 2 Study of Altematwes

: _Nam Theun 2 Study of Altemalwes was camed out by Lahmeyer and Worley and the Final
- Report was presented in March 1998 The study revnewed hydrology of non-Nam Theun 2 IPP o
: _tneludmg the followmg analyses . : '

| : _(i) Revaew on prevxous hydrologlcal studles i
, (,l) Plow estlmanon al IPP sm,s G _

. “The esttmated annual dlscharge at Nam Ngtep 1is tabulated below The same procedures are .
o adopted to thls analysas wnh the Hydropower Development Plan SRR

Table 4. 5. 3 E,sttmated Mean Annual Runoff at Nam Ngtep 1 Dam Stte (1966 1995)

Catchment Area (km?) Mean Annual Runofi {mm) Mean Annual Runoff (in*/s)
3,700 - SRR 1,383 . o - 162 -
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The estimated 30-year monthly runoff series from 1966 to 1995 at the Nam Ngiep dam site are
shown in Table 6.3.7 hereinafter. The estimated mean annual prempltatton at the Nam Ngicp
dam site is not descrlbed in the report.

(5)  Power System Planning in the Mlmstry of lndustry and Handicraft

A Power System Plannmg w1thm the Lao PDR was carried out by nght Plesold Ltd in 1996 to
assist in developing the appropriate skill mix within the Minisiry of Industry and Handicraft
(MIH). The study excluding the Nam Ngiep 1 HEPP was completed and the Final chort was
presented in Janum )' 1998,

The study rcvnewed the prev1ous studles and baswally adapted the estimate of annual mean -
precipitation and runof¥ at stream gauging stations and project sites in the Lao PDR obtained by

“the Hydropower Development Plan for the Lao PRD. Therefore no new hydro-meteorologlcal
estimates were camed out by the study L . e

452 REVIEW RESULTS ON MONTHLY MEAN INF'LO_\VS ESTIMATES
w. Cateh.men‘t Area |

The catchment areas at the Nam Nglep 1 proposed dam sne and B Muangma; stream gauglng
. statlon estlmated by the prevmus studles are shown in Table 4 5 4. T '

'The JICA Study (1998) caloulatcd the catchmcnt arcas at N'tm Nglcpl dam site and

"B. Muangmal gauging station using a 1:100,000 map and lts results are the same as the ones of s ‘.: o

the Pre- feasibility Study by Sogreah (1991)

2) Mean Annual Precnpltatlon and Runoﬂ'

Mean annual prccnpltatlon and runoff at the Nam Nglep -1 proposed dam site and B. Muangma:
- stream gauging statlon estlmated by the prevnous stud1es are shown in Tables 4. 5 5 and 4, S 6

Table 4.5.4 Companson of Catchment Area at Nam Nglep I Dam Slte and B Muangmal Stahon o

~Study (or Organization) - "] ¢ CIAatDam Sitg (km’) - CIA at B. Muangmal (km’)
1. Mekong River Commission (*) S Sl et e e 4270 /(98.8%)
2. DMHU9D (Y R E - [ 4308 (99 7%)
3. Inventory Study by MRC (1970) ] = 3670(99.2%) oo |
4. Pre-feasibility Study (1991) - -~ o] oo 3700(]00 6) S 4320(100%)
5. Hydropower Development Plan (1997) = © R e 4 367 (IOI I%)
6. Nam Theun 2, Study of Allemauves (1998) -3 ?00 (IOO%) R L
7. )ICA Study (1998) - = ' 3700(]00%) " 4320(100%) S

" MNote: (*)Lower Mekong Hydrologlc Yearboak (1988 1993)
" lydrolog:cal Da[a Book on the Mekong Rwer Basm in Lao PDR (An lntenm Report)
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Table 4.5.5 Estimated Mean Annual Precipitation and Runoff at Nam Ngiep-1 Dam Site

Mean Annual | Mean Annual | Mean Annual

Study Precipitation | = Runoff Runofl R;;:?;r. Note
MAP(mm) MAR(mm) | MAR(mYs)
nventory Study - 1,607 187 | - | Nofurther data is avaitable.

(MRC in 1970)

Annual rainfall-runoff Model

Pre-F/S . . (20-ycar) Synthetic Flow
(Sogreah in 1991) | 2960 17198 2108 0.61 . | Model to generate monlhly :

C S s - | runofT series. : :
Nam Theun 2 » R R _ 30-year monthly runoﬂs at
Study of ' ' ' the dam site were estimated.
Alternatives . { - - (19&3?;95) (19635?12995 - . | The same procedure was
(Lahmeyer & : N ) ) adapted with Hydropower
Worlcy in 1998) : : S ' Developmenl Plan.

Table 4.5.6 Fsumated Mean Annual Precrp:lahon and Runoff at B. Muangmal Gauging Stat:on _

7 Mean Annuat | Mean Annual | Mean Annual Runoft | :
_ Study . .| Precipitation | = Runoff Runeff Ratio .| _ _Nole
: MAP(mm) MAR(mm) | MAR(mYs) ' T

Hydropower RS :
Development - 2409 -] 1,332 1845
Plan (Lahmeyer | (1962-1991) | (1962-1991) ] (1962-1991)
& HP in 1997) B S _

E The estimated monthly .
- 0.55 | runofTat B.Muangmai is not
- obtained by the Study Team.

Annual isohyetal maps and

N 2,320 (%) LI1s0 | 1575 R B
AR i 0.51 runoff data from 1989t0
Hydrologic - “989-1993) (1989-1993) | (1989-1993) 11993 arc also obtained from
Yearbook {MRC) el : 1,367 lS'l 3 o - | MRC. Runoff data from
S o ' - 1 19%to 1997 are obtamed
(1989 1997) (]989 1997) | (1989-1997) o from DML

Nole Mean annual preCIpuauon was esnma!ed by the Study Tearn

a3y Annual Avcrage Inﬂow Senes .

. : An altempt was made by the Study leam to compare the annual average runoffs at B Muangmar .
- gauging station estimated by Nam Thcun 2 Study of Alternalwes and Hydrologlc Yearbook by
“MRC as follows

Table 4 5.7 Companson of bstrmated Annual Average Runoﬂ" al B Muangmar 7

' VYear_ ~'| Annual Average Runoff by Nam Thewn2 | * - Hydrologic Yearbook by
- ' Slud_vof Alternatnves (m’ls)('z) I MRC (m’/s)

- 1988 - 17 : ; o 120

< 1990 ca 172 . EREEE B AR, ¥ ¥

L1 U DR AR =1 T e C 188
1992 - N e T, T AR N I e el TR 106

- 1993 . T T T ISP T L TR

< 1994 - S e v 28] Ce S e 264('|)

1995 | e PR e e S e e 236D
Average S 1724(98 1%) R R l?SS(IOO%)

Note (*1) - Runoﬂ” dala in 1994 and 95 were obtained from D\lH ; : L
(*2) "Annual average “runoff was originally estimated at lhe Nam Nglep dam site by Nam Theun 2
- Study. = Annual avérage runoff at BMuangmal was cshmated usmg Calchment area ratio
e (“4 367/3 700) by the Sludy Team. S : o
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4.5.3 PRELIMINARY EVALUATION

(D Catchment Arca

The devratlon of seven different estimates of catchment area at B.Muangmai and Nam Nglep -1
~ dam site is within +/- 1% to the latest estimate by Study Team.

. Thercfore the followmg estimates of catchment at B Muangmal stream gaugmg station and the
Nam Ngicp- -1 dam site by the Pre-feasibility Study (1991) are considered to be adapted to the
' further study since the same estimates w ere recalculated by the Study I‘ eam.

Table 458 Adapted Catchment Area at Nam Nglep-l Dam Site and B. Muangmal Station

Study o Catchment Area -~ | .~ Catchment Area P
v y al Nam Ngiep Dam Site (km?) - at B.Muangmai Station (km?)
Pre- feasrbtllty Study (1991 | 3700 0 0 e 4,320

JICA Study(l998) o : 3100 K : . - 4,320
' (2)' Mean Anmnl Precrprtatton (MAP) |

' Based on the review on the estlmates of mean annual preelprtanon (MAP) as shown n 3 2 (l) '

" the value estimated by Hydropower Development Plan (Lahmeyer & HP in 1997) is considered -
to be the ]ong-term MAP (= 2,409mm/year) for the B.Muangmai gauging station since this value
. was obtained by regional 1sohyetal map of 30 year annuai ramfall records (1962 1991) eoverlng o

. the entire the LaoPDR. . . _ . . o

T he long term MAP for the Nam Nglep - dam srte is sttll to be checked by further data eoliectton

- if any, or esttmated by the further study

: (3)7 Mean Annual Runoff (MAR)

o .B'tsed on the review on the cstimates of mean annual runoff (MAR) as shown in 3 2 (l) the

value cstimated by Hydropower Development Plan (Lahmeyer & HP in 1997) is considered to
be the long-term MAR (= 184.5ms) for the B.Muangmai gauging station since this value was
- estimated and extended by correlation of mouthly runoff records at B. Muangmar gaugmg station
: wrth near- by stream gaugmg statlons for 30 ycars (1962 1991)

- The long-temt MAR for the Nam Ngiep I dam srte (" l62m’ls) was also esttmated by the same
L method in the Nam Theun 2 Study of Altematwes RSN :

- (4) Aunual and Monthly Runoff Serres '-

, Ihe devrauon of the estlmate of mean annual runoff (1988 ]995) by the Nam Theun 2 Study of 7 -
_ ‘jAltemahves is only 2% of the observed mean annual runoff by the Hydro]ogtcal Yearbook as -
o shown in Chapter 4 5 2 (3) : N . -

3 Therefore, 30- year monthly mean runof{s estlmated by the Nam Theun 2 Study of Altemahves o
. arc considered to be usable as the rehable tnﬂows at the Nam Ngtep dam site for the present o
_study R - - : : G
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4.6 REVIEW ON FLOOD DISCHARGE

4.6.1 ESTIMATE AT PRE-FIS

According to the Pre-F/S Report, peak discharges of the flood at the respective recurrence
intervals are obtained by the following equation by Duret. .

n= 1000 S_m "% Py
_Where, Q(t) : Peak dlsch'trge at T-years recurrence inter val (m’/s)
P Dally rainfall at T-year recurrence interval _ ' (mm)' '
S . Basindrainagearea - (km?)
S ':hleIOO e (%)
L. L ength of waterway ' L - , _(knr)
H _' o 'Herght dlfference between both u/s and d!s ends ' (m.)

Applleablhty of the above equalaon was conﬁrmed in the ﬂood analysrs made for the Nam Leuk
hydropower prOJect . : . . _

Probable ﬂoods obtamed at major pomts in the Nam Nglep basm usmg the above equatlon are as
' shown in the table below : .

o . 'I able 4. 6 l Probable Floods at Major Points in Nam Nglep Basm (m’ls) .
No. |  Site  |S{km) l(%) T=2yr | 10yr 20yr 50yr | 100yr | 1000yr |10000yr] PMF

1. [Muong Mai 4,320 | 0.724 | 1,545 | 2,885 | 3445 | 4,220 | 4,820 - - -
2. IBan Hatkham| 3,748 | 0.840 | 1,447 | 2,701 | 3,226 | 3,952 | 4,514 - -
3. Berrage : 3,700 | 0.870 | 1,448 | 2,704 3 230 | 3, 956 4, 519 6 530 8,730 | 15,900

Referto : Il)dropo“er De\elopmentof Nam Nglepl Updalmg of Revised Pre t‘easnb:ht) Swdy p lO SOGREAH “Nov. 1995

462 REVIEW ON EST]MATE

In 1997 a pressure type automatrc water level gauge was mslalled at Muangmal gaugmg station.
If the eontlnuous data measured at this statlon are used, hourly data and 10-minutes data of flood
. hydrographs may be able to be drawn. However, water level- drseharge rclation should be

. carefully established takmg into consideration changes of river cross sections due to yearly

ﬂoodmg It is necessary to funher revrew the probable ﬂoods and desrgn ﬂood dlscharges by
: usmg the data at the above statron ' : s

o cl' Nam Leuk H}dropomr De\elopmmt ijcct Detmled Engmeermg and Tcnder Documentallon H)drology, SOGREAII .
R March!995 RS . . .
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5. POWER MARKET SURVEY

5 l GENFRAL

. A mountarnous country with a populatlon of about 5 million, Iao PDR is one of the least
developed countries in Asia with a per capita Gross National Product (GNP) of about US$370 in
1997.  Agro-forestry production dominates the economy and the industry base is very small,
_contributing to about 21% of the GNP. However, since openmg its door to international
investment and trade, Lao PDR has experienced robust economic growth with GDP esp‘mdrng
at around 7% between 1992 and 1996.,

Desplte economic downtum in Tharland and other Asian countrles the Lao economy grew by a -
* solid 7.2% in 1997, the second fastest in Asia, only afler Vietnam. Power sector contributes to
" this rapid economic growth, and the installed capacity 1ncrcased at a rate of 14.5% per annum

- since 1991. Based on the Bank of Lao’s estimate, electricity is the targest net cxport in total

. 'Vvalue in 1998 contnbutmg to about 22% of total export and at least 6% of GDP

'Nevertheless GDP in 1998 grew only 4% agarnst the prevrous year as the cconomy was
- adversely affected both by Asra s economrc crisis and by ﬂoodmg in the central and soulhem -
o parts of the country - '

5. 2 POWER MARKET IN GREATER MEKONG SUB REGION

.The Greater Mekong Sub Reglon (GMS), comprrses Cambodra Lao PDR Myanmar lharland
Vrelnam and the Yunnan Province of the PRC.  Among these countries and region, Thailand is
: energy deﬁerent and erl rnereasmgly rely on 1mports in sprte of its own orI gas and llgmte :

' reserves L G . - _ . .

.‘_Chma ] Yunnan and Vretnam have srgmﬁcant deposrts of coal. There are substantlal recoverable _
* reserves of natural gas, marnly from offshore ﬁelds in M)anmar and Tharland and possrbly

o Vretnam Tharland wrll remam a net rmporter of gas.

o In power gcneratron EGAT has agreed fo purchase Lao hydropower and lrgmte n these
- “agreements with the GOL both on June 4, 1993 and June 19, 1996, EGAT agreed to purchase up
7 to' 3,000MW of Lao electricity by the year 2006. - However, under the revised power
'development plan (Revised PDP-01) of Thailand, EGAT changed the amount to be purchascd to '

. 5 about 1 600MW and 1 ’:'OOVIW in 2006 and 2008 respeclrvely

Thalland also entered mto the Memorandum of Understandmg (MOU) on luly 4 1997 '

: " [y expressing its intention to rmport power generated from both hydro and natural gas-fired power
' -‘frplants from Myanmar The Govemmenl of Thanland w:ll encourage EGAT or other agencres to
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buyup to 1, S00MW b) 2010. Four (4) projects, the Nam Nok HEPP (55MW), the Hutgyr HEPP
(400MW), the Tasen HEPP (3,600MW), and the Kanbauk Combined Cycle Project (1,500MW)

were included in the initial program for power export to Thailand at the ﬁrst meeting on April 29,
1998,

" The Governments of T hatl'md and P.eople $ Republic of China entered into a MOU on
November 12, 1998 for power exporl of 3,000MW mcludmg Jinghong HEPP (1,500MW) to
Th'nl'ind by the end of 2017.

The GOL reached an MOU with the Govemment of Vletnam to supply 1, 500 to 2,000MW by
the year 2010. Lao PDR has also agreed to exchange power wrth China’s Yunnan province at
the bordernng area.

53 POWER 'M'ARK’ET INLAOPDR -

531 GENbRAL

Thc basrc power pohcy of I a0 PDR stresses se]f~sufflciency of elcctrrcrty for mternal demand
rural electnﬁcatlon and i mcrease in earnmg from electrtcrt) sales to abroad :

- Energy consumptron in thc country relies on wooden fuel (90%) and consumptron of fossrl fuel

and electncrty is only 5% each. Consequently, development of hydropower potentral in the
country is also important from Lao PDR’s point of view of mrttgatlon of envrronmcntal 1mpact
and conservatron of natronal forestry

In 1986 the New l"conomtc Mechanlsm was mtroduced under whtch partrcular urgency at-
power sector devclopment was gwen to the followmg :
(i) _ Inercasc in oxport earmngs from electncﬂy sales : _
(i) Encouragcment of prwate parttcrpatlon 1n power sector development
- (ili) l,xpansmn of the domestlc grrd system to mcrease the domestrc customer base, and
(1v) -' Consoltdatlon of the long tenn fmancral vrabllrty of the natlonal power utlhty, EDL
Improvcment has bccn madc to provldc a sound legal and regulatory framework and new laws
 including Contract Law (1990), Foreign Investment Law (1994), and Blectncrty Law (1997)

- have been enacted. During the same period; the govemment opened up banklng and ﬁnancral
E sector for prrvatc and forergn banks to operate in Lao PDR :

The GOL has attached hlgh prlonty to hydropoWer expansron in pursurt of 1ts macroeconomrc .
" and social objectives. The power sector policy calls for the development of power pro_;ects at

T Ctwo levels to meet the drﬁ'erent ntarket requrrements

(@) " Small/Medium prOJects (up to about 60MW) shall be developed for supplymg domestlc: :
o market erther by semcmg 1solated loads or feedmg into the domesuc gnd systcms, and _

(ii) MedlumlLarge prolects (greater than about 60MW) shall be developed for satrsfymg

. JICANAMNGIEP-THEPP - ST s e T T Februaiy 2000
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~ export requrrements and adjacent local demand.

- As part of these efforts, the GOL has signed wrth the Government of Thailand to commit
1,600MW of power capacity by the year 2006 and 1,700MW by 2008, and reached an MOU '
with the Government of Vietnam to supply 1,500 to 2,000MW by the year 2010.- The GOL’s
plan is to expand the installed capacity to over 3,000MW, most of which wrll be nnplemented by
IPP projects and dedicated to export . _

5.3.2 1PP GOVERNMFNTAL AGENCle

A vemeally mtegrated state- owned company, EDL used to be responsrble for power construction,
generation, and distribution. The GOL established the Hydropower Office (HPO) in 1991 for
the planning and nnplementatton of the IPP program. HPO, under the Department of Electricity

- at the Ministry of Industry and Handicrafts (MIH), is now the management and administrative .
focus for the IPP program in Lao PDR, teaving EDL to concentrate more on tts prlme c

responsibility of domestrc eleetnelty generatlon, transmtssnon 'md dlstnbutton

All forelgn mvestment in Lao PDR is channeled through and coordmated by the Foreign
Investment Management Committee (FIMC) within the Prime Minister’s Office. FIMC provrdes =
a “one-stop shop” service for developers seeking a mandate to build power pIOJCOtS in the |
country. The organization chart of prmelpal GOL agencies 1nvolved in IPP 1mplementauon is

shown in Flgure 5. 3 I : o N

| Proeedure for IPP Partlelpatton in Lao PDR is shown in F:gure 5. 3 2. The modahty used for the ‘

Lao IPP projects is a traditional BOOT arrangement whereby a developer is granted a concession
to develop a pro;ect and takes responsrblhty for its evaluauon, design, construction and operation. =

- The GOL pohey is to hold equity in each project, usua]ly a minority stake (typtcally 20% to
30%), but in the case of the Theun- Ihnboun IIEPP eommeneed operatton in Aprtl 1998 the
GOL takes 60% of the shares ' : - S L , :

- Projects are generally ﬁnaneed on a pro;ect f" inance basrs by consortmms usmg therr mtemal
- funds for the equity portlon of the financing package and a eombrnatlon of commercral sources
and/or ehport eredit agencres for debt finanee : : Coi :

A multllateral ageney eould be sought to partlelpate in ﬁnanemg the GOL equity contnbutlon e
The Asian Development Bank (ADB) is financing the Theun-Hinboun HEPP, and the World _ﬂ,
Bank is currently eonstdermg bemg mvolved in the Nam Theun 2 IIBPP -

533 . FORECAS'I OF ELECTRJCITY DEMAND IN LAO PDR

' ‘i'.:'Average growth rate of domestle energy consumptlon from 1991 to 1997 was 12 4% The B

T growth rate between 1996 to 1997 was 14.7%. The largest consumer category in 1997 was

. residential usage, accounting for 52% of total demand, followed by industry: 20%, business:

' 11% and govemment 11%. Industrial usage’s share mereased from 9% of total in 1992 to 20%
- The busmess usage s share decreased from 21% to 1 l% :

T NCANAMNGIEPHEPP | T e i L e e e Febriary 2000 -
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Domestic consumpuon contmued to grow in 1998 yet power generauon declmed by 22% from
the previous year due to 1998’s dry weather, as shown in Table 3.5.1. Accordingly, power
supply for net export was decreased consrderably, because of growing domestic consumption
and less power generatwn :

Table 5.3.1 Energy Generation and Trade Balance in Lao PDR

- | Capacity | Energy : Power Supply (GWh)
No.| Year (MW) {GWh) Domestic Export Import Net Export
i | 1990 163.56 | = 821 165 595 28 567
2. 1991 209,21 835 221 563 - 35 528
3. 1992 - 209.9 - 782 253 - 460 41 - 419
4. | 1993 S 21175 920 265 596 -} - 48 - | . 548
5. 1994 217.39 1,198 219 - 829 - 51 . 772
6. 1995 ~ | 218.25 1,085 | - 338 ~ 676 ¢ 77 | - 599
1. 1996 218.6 - 1,248 ©0380 - | 792 - 88 | . 704
8. 1997 . 221.8 1,219 - 434 S0 - 102 . 608
19 ] 1998 | - 4150 948 | - 471 - 405 .42 o - 263 -
Source EDL ‘ T R c

o - The largest energy consumptlon area (74%) isin Central 1 where Vlentrane is looated followed _

- by Central-2 area 16% and Southern area 8% Only 2% of the total i is consumed by the Northern -
- arca, as shown in [‘able 53.2. B y . 2

- ) Aeeordmg to the power eonsumptlon forecast in Lao PDR whrch was made by EDL in February _

1999, deriving from recent trends in demand as well as taking into account factors such as
 increasing new clectrification area, rmproved lrvmg standards and the economrc growth Thc '
_ forccast is based on the followmg assumptrons ' : : o

GDP growth rate in Lao PDR is expected to be about 3 4% for the next 10 years in sprte of
" Asian economic slagnation as shown below. Population is expecled to increase by 2.5% per
annum. The electrification ratio will be increased from 30% in 1997 to 60% of the total villages .
_in 2005. The annual load factor will be improved from 44.6% in 1997 to over 50% in 2005,
Demand Side Management wrll also contribute to the 1mprovement of the load factor. The
- demand forecast also expects a larger increase of encrgy consumplron m newly electrified area '
- than the mcrease in the presently served area. .

'_Domesuc energy consumptlon mcreased by 2] 2% in 1998 and thc growth rate w1|l gradually :
- decrease to 10.1% in 2001. ‘Average growth rate between 1998 and 2001 will be 18.1%. The -

annual growth rate between 2001 and 2010 will stay at 10.1% per year, makmg the growth rate .~
14% during the whole planning period, 1998 to 2010, This rapid growth is based on two =
assumptions: (i) the number of new EDL customers will increase along with the expansron of |

- transmission and distribution network in rural areas and (11) the per caplta energ}' consumptron :
- will be mcreased as personal mcome rrscs SUPEA . :

© NCANAMNGIEPIBEPP T D086 T e T Febary 2000
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Table 5.3.2 Energy Consumption Forecast in Lao PDR up to 2010

R Domestic Demand (GWh) L -
Year 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2003 2010

Northein 210 N 13 16 23 .31 - 43 55 64 . 13 % .8 88
Central 1 |~ 343 . 400 470 530 627 699 779 903 987 1,085 1,190 1305 1430
Central 2 -8 17149 187 229 282 335 399 468 549 . 625 712 81l
~ |Southem 47 58 66 75 85 . 96 108 120 133 147 162 - 179 197
Total = - 486 586 698 808 - 964 1,108 1,265 1477 1652 1,854 2055 2279 23526
Growth Rate (%) ' : '

Pertod 98-99 99.00 0001 01-02 02-03 03-04 04-05 05.06 06-07 07-08 08.09 09-10 98-10
. INorthern 10.0 182 231 438 348 387 . 219 164 141 6.8 64 - 60 205
Centrat1 } 160 175 128 183 11.5 114 . 159 23 - 99 - 97 9.7 96 . 127
Central 2 360 274 - 255 225 231 188  19. 173 . 173 3.8 139 139 207
Southem 234 13.3 13.6 133 129 125 11,7~ 108 105 102 105 100 127
Total - 20.6 194 158 193 149 142 168 118 122 10.8 10.9 103 C14.8
Source: EDL(February, 19, 1999) - : - ’ :

534 o CANDIDATE PROJLC'[ S FOR POWLR EXPORT FROM LAO PDR
. (l)l: Gencral

CAt prescm the GOL has srgned 15 MOUs wrlh 1PPs and two (2) PPAS wuh the EGAT of
- Thailand for power supply Thc exrstmg iPP 1mplementatlon pro_|ecls in Lao PDR are shown in-
Table 533. S :

- Among the prOJects llsted in the table, six (6) pro;ecls have been revrewed recently by the GOL
for prioritization, namely (i) Nam Theun 2, (ii) Nam Ngum 2, (iii) Nam Ngum 3, (iv) Hong Sa

- thermal plant, (v) Xe Pian-Xe Namnoy and (vi) Xe Kaman 1. - Their combined capacity is

- 3,346MW. According to the review results, 1,600MW of the prOJect (i) to (iii) will be bought by
EGAT in the year 2006 and the pro_lect (w) to (vr) in 2008 These pl’OjCCt locauons are shown in
- Frgurc 5. 3 3 aﬁerward

_The above group of prolects IS consrdered the candldate pl‘OjeCtS for export to Tharland before
~ the year 2008. However, from lhe financial point of view in Lao PDR, the Nam Ngiep-1 HEPP .
 could be selecled as a promising candidate for export to Thailand, if it can achieve better returns
" than one of lhe six pI‘OjeCtS llsted above and it can be procccdcd wuhout ﬁnanc:al problems as
. IPP prolcct S , :

| NCANAMNGIEP-THEPP - & vl ChOUSeT s n Febary 2000
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Table 5.3.3 Present IPP Projects in Lao PDR

No. | ProjectName | RiverBasin_ ] Capaclly (MW) | Key Dates -
(l) Under operalion = : - i
Nam Theun-Hinboun  |[Nam Theun (Nam Kading} 210 Operauon (Apr ’98)
2 Houay Ho Xe Kong ' 150 - Operanon (Sep '99)
(2) Tariff Agreemeent signed - : . L :
Hongsa Ligaite | Thermal ] 720 | PA (Sep 96)
__(3) Under negotiation of PP A -~ - - ' : ' : :
Nam Theun 2 [Nam Theun / Nam Kadmg } 908 ]_FIS (Nov ’90)
44L MOU signed - (Pre-F/S & FiS report submlllcd) S
3. {Nam Ngum 2 Nam Ngum 615 HS (Aug ’95)
4. [NamNgum3 - Nam Ngum S | 460 - | F/S {Qct.’95)
5. |Xepiann/ Xenamnoy |Xe Kong S b 390 | F/S (July'9s) -
6. {Xekaman 1 XeKong o T 468 F/S (Feb.'95)
7. |Nam Theun 3 ~ {Nam Theun / Nam Kading 237 | F/S (uly’9s)
[ 8. |NamTha | - Nam Tha L - 230 F/S (Nov."97)
9. [NamTheunl . Nam Theun / Nam Kadlng _ T840 o E/S (Qct.’95)
10. [Nam Lik 12 "~ [Nam Ngum . ' 100 "1 FIS (Mar.'96)
: Co ' : S Pre-F/S (Nov.’98)
”'_ NamMo NemMo ' ' : 105 | s (Under preparation)
12. INamNgum'S -~ . |NamNgem - Sl 9% | Pre-F/S (Jan97)
13. |Nam Ou ~ [Nam Ou T 600 | Pre-F/S (Aug’95) -
14. |Xe Katam - |[XeKong co o 100 Pre-HS (Mar '95)
(5) [MOU signed "+ (Study pending) = S
15. |{Nam Ngiep 243 Nam Ngiep s | . 4950 MOU (Mar ’95)
16. |Nam Svang 2 Nam Suang oo 190 MOU (Mar.'95) =
Total = -~ = T SRR 6608 MW T R

- Source EDL on Qctober 1999

~ Notes; PPA: Power Purchase Agrccﬁlent PA Pnce Agreemcnt MOU Memorandum of Underslandmg, : ‘i' ‘o
F/S: Feasibility Study, Pre-F/S: Pre- Feamblhly Study - Ce - _

@ Nam TheunQHFPP

_ The capacnly of the prolcct is assumed to be 900MW The origma! capacuy was 68 1 MW Il has
been proposed that the project be changed from operating as a base load project to operating for
" medium peak demand. The change will not significantly achct lhe constmctlon cost whlch is )
_ esllmated al US$1.25 billion under the GSIMW scheme - SR SRR

'The lanff was calculated based on NTEC s letter to LGAT datcd Augusl 13 1998 The tarlff =
originally discussed at around USc¢5.2, wnll probably be a three- stcp slructure The GOL’S eqully
share could be 25%. : , R : _

. (3) : Oiher Pro;ccts

The capacnl)' of Nam Ngum 2 HEPP is 615MW l‘hc as:;(i:_uéd tanff is Usc5.63 leveled. The -

" GOL’s equity share could be 25%. The capacuy of Nam Ngum 3 is 460MW. The tariff, based

- on the draft Tariff MOU dated August 18, 1997, is assumed to be a leveled tariff of USc5.7. The o

GOL’s equity share could be 45%. The capacity of Hong Sa Thermal is 720MW The tariffis
assumed to be a leveled capacnly charge of USc3.6/kWh and a leveled energy tanff of USc2.19/ -

kWh. The GOL’s equity share could be 10%. The capacity of Xe Pian and Xe Namnoy HEPP is E |
* 390MW and the tariff has yet to be negotiated. The GOL’s equity share could be 40%. The = .-
capacily of Xe Kaman 1 HEPP is 468MW The tanﬂ has not becn negouated yel The GOL’s i

JICA NAM NGIEP-1 HEPP eS8 s T T pebruary 2000
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equity share is assumed to be 25%.
(4) Recent Development on Power Purchase Price

: EGAl has recently proposed an untformed tarrff of UScd.178/kWh from Nam Theun 2, Nam

- Ngum 2 and Nam Ngum 3. These proposcd tariffs arc much lower than previously expected.
Before the economic crisis, EGAT said the tarifl’ for electricity purchased from the new Lao
prolects should not exceed USc5.6/kWh. According to EGAT, the proposed tariff is based on a
pricing formula no more expensive than the electricity purchased by EGAT from IPPs in
Thailand, including an assumed UScO. 75/kWh of transmission cost for Lao projects, which was
' assumed on Thatland side. - S :

L Based ona recent Nauonal Energy Pohey Ofﬁce statement quoted by The Nation, the rcal power
- generatron cost in the EGAT system is hrgher than the 1.08Baht/kWh proposed for Lao projects.

- Table 5.3.4 Comparlson betwe__en Power Generatron Cost in Thalland and Proposed Tariff of Lao Projects

No. | - . . PowerSource = ' |~ InBahts | In US Cents
“° " Thermalin Thailand e
1 Fuel Oil o 198 5. ‘5348 o
2. Coal-SPP - ¢ - - ¢ S 1.55 - - 4186
3. - | Gas-Now ..~ -~ : - 161 - - 4.349
4. ' ] Gas-Afler FueIAdjustment (2000) - L4 - 4.700
- . HEPPinLao PDR . -~ R e
1. Proposed Tariff for Lao HydrolPPs S Log - - 2917
2, Originally Expected (Off-Peak) - L 2.998
3. OngLnalIy Etpeeted (Peak) - 2.14 - 5.780

Thrs new proposal rnay 1mpede the power development in Laos with a small domestte market. It -
" is very doubtful that the six (6) proposed pr0jects be proﬁt‘tble without further concessrons from

e the GOL on tax and royaltles

:Accordmg to the poltcy plan announced by NEPO in March 1993 “Prlvau?atlon and
" Liberalization of the Energy Sector in Thailand,” power projects in Lao PDR will be included
~ into the wholesale power pool market from 1993. A careful study is necessary concermng how
g thrs market wrll be operated and what the lmpact wnll be on sales prices. o :

' 5 3 5 TRANSMISSION SYSTEM DFVELOPMENT
| (l) 'Iransmtssron System Development in F harland . O _
o ,-The EGA’I‘ transmrssron system development covers s the expansron of SOOkV 230kV and llSkV _

~ transmission lines and substations to serve the demands of the country and to maintain the
quality and securrty to meet the specrﬁed planmng criteria. The long-term transmission system

' development plan for Thailand generally focuses on seven (7) areas, among -which the northeast
- area development has dtrect rmpact on power purchase from Lao PDR -

B At present the transmrssron system voltages of 69kV llSkV and 230kV have been used in the :

i northeastern region. The 230kV system is used for the main trunk line for the interconnection

o wrth the central and northem regtons, eonnectmg with the extstmg domestrc power plants such as

CULUICANAMNGIERTHEPP o i Tl 5.9 i L s e February 2000
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Siri Kit hydropower pl'mt Mae Moh thermal powcr plant, Nam Phong combined cycle power
plant, ctc.

The future development of the transmission system in the northeastern region will mclude the
230kV system for the Lam Takhong pumped storage power plant, which is located near
Chaiyaphum. The transmission system development in the region will also include the 230kV
'md SOOkV transmlssron systems 1o receive the power from Lao PDR from 2002 to 2010 '

(2) Transnussmn System Development in Lao PDR

) he transmission system dcvclopmcnt in Lao PDR has the objectwes (1) to rcmforce and cxtend
domestic transmission system, (i1) to receive export power from IPP projects, (iii) to wheel it to
the appropriate metering pomt on the border (w) to minimize cosl, and (v) to minimize
envnronmental lmpacts S : s - - -

_Domcstlcally, LDL will extend the transmtssron and dlstnbutlon hnes of voltage below IISkV
using concessionaire funding to supply priority centers.  For export, a Lao National Grid
Company will be established to construct a 500kV natlonal grid connecting with collector
substations between BNabong 500kV Grid Station (G.S)) nearby the Nam Leuk HEPP and
B.Sok 230/500kV G.S. near Houay Ho HEPP to wheel the power from IPP pl’OjCCtS to the
bordermg dcllvery pomts wath Thaliand and Vletnam o

-Transmlssmn lmes from the exlstmg hydropower stations such as Nam Ngum l Xeset Theun—
Hinboun, Houay Ho and Nam Leuk were connected to the respectrve recelvmg substatlons in
Thalland as shown below SRRSO : SR

i T'ible 5. 3 5 Connectmg S S for E\cport POWer to Thartand from Emslmg PS in Lao PDR

No. Power Station (P.S) T L \’oltage Substation (S. S) in Lao PDR - Substat:on in Thalland
1. - | Nam Ngum-1 . - . 115kV [ NamNgumPS - - . {1 Nong KhaiS§ .. - -
2, | Xeset -~ T skv [ PakseSS . | Sirindhom P.S

3.~ | Theun-Hinboun : 230kV . - | Thakhek S.8 © o 7 | Nakhonphanom S.5

4. | HouayHo ‘| - 230kV - { HowayHoPS - - jUbon-lISS -7

5. Nam Leuk R II5kV Pakxan S S L Bung Kan S. S

: As for the future transmrssron network for cxport powcr from Lao PDR there are various plans
being studied by foreign consulting companies. ' Those plans were summarized and updated as
_ shown in Figure 5.3.3 and Figure 5.3.4, respectively as the future national grtd of Lao PDR and
 the route of SOOkV lme between Pakxan G S and Nabong 5.5, ' : -

: Powcr transmtssron lme from Nam Ngtep 1 PS wrll be connected wrth Nabong S S wrth 230kV -
line. Its total length is approximately 110km Iong, whlch wrll be constructed along the route as
~ shown in prevrous Flgure .1 of Chapter 1. : : : :

CONCANAMNGIER-LHEPP © - DS e QO e February 2000 .
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