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FB1E ARE - HIRKOBRREHRE

1—1 M&RE - HIROBARRE

(1) *GE O

FARE, RKET VT A R EBICALET H2NEE T, BIE M A, FixIvr~—-
ZA LI D R T, dbixhEE . 5 EEEEAELTCWA, L. BAROAMN L IFIFFR T
23 J7 6,800 ki Cdr 5705, ZDK T HINILEHITH D, AMIEKI 676 A (2016 ) T, #J50
DRETHERINDIZRIEEZ THY | (A#HE ERRZHE LTWD,

?ﬁxmigﬁﬁmﬂ%%%1lﬁiwﬁl2:ﬁﬁf%ﬁﬁﬁ%if%%ﬁv“ﬁémmﬂ\

WA, AM KB ETH D, TR A FE. XM FATHY . BRI E I kR
Dl ENTWD, FloE oA TEREN, EEME T, ;ngifm%%&k_ﬁ%én
TW5, EREATIL, A, FEELSTWD, BHIKE LTUIRERRFLER->TED, R
FIRIEASBIERT 2 RELTH D,

£1.1 FFZA0HEHEH BAL : BAK RV
2015 4E 2016 4

SHH Sl MR (RO
9 - B 1,727.71 2, 026. 44 52. 6 17.3
AR - R 941. 59 3717. 65 9.8 -59. 9
JREY - 5 - B 343. 24 376. 32 9.8 9.6
i e i 258. 06 264. 03 6.9 2.3
Z Dth, 578.51 761. 94 19. 8 31.7
At 3,849. 11 3, 806. 38 98.8 -1.1
Higt © JETRO EEHIEE-S & JICA A FA1ER
£1.2 FAAOHBRE@A BAL : BAK RV

2015 4E 2016 4

SHH Sl MR (RO
BEAR « 1,313.5 1, 252. 63 19. 4 -4.6
AR - Egéi 969. 5 700. 49 10.8 -27.7
BT S L O 1,126.6 959. 70 14.9 -14.8
JEPEY) « i - B 743. 4 837. 85 13.0 12.7
7S] 653. 1 595. 19 9.2 -8.9
Z Dth, 1, 648. 4 1,537.91 23.8 -6. 7
At 6, 454. 4 5, 883. 77 91.0 -8.8

HBE 2 JETRO BN HE-S & JICA FHAHIERKR



7%21%!@&4&&Am RABNROCEREEZ B LT D, BRIFE TIX, ¥ 1 OFENRK
= < 2015 AEIRRRIC ”5@%?i%ﬁk&%;&4ﬂiﬂ(éﬁ«~x)%5@1%@(%
1.3 W) | %uﬁ@f’w%' A DR 6 F KT L TV D, ENOREIRENCB O TIX, K R
FEWNTTAN—Y 3L éﬂé?@tk MFZHZ A WMENREL TWD, BEDIED, 4 DT L EEKM
Ok, MEOREFELL LW Enb XA ~OBE L EHIFET S,

#1.3 FAR@HA - LB Y73 (2015 4)

i
FHFE HERK L i £ it R L
1 2 A 30.4% N7 47.4%
I 26.9% WA 18.7%
3 | XhFaA 17.5% BAEY - 55 - B 10.2%
LITPN
FHFE MRt (PN TR
2 A 60.9% B - A 30.4%
[ 18.6% HE 25.9%
A 7.3% & - iR 3.4%

Hi# : JETRO, JCIF EEHZFE-S & JICA FRA MER

A EH O 2N THDHBEINCHONTIE, TAATIE, BHOWHEZNMIESOEE LR TEL LT
MERHT TR Y, REBEARIZL DX A0 M A~ofi HEROHR 2{etEd 5720, BOT 5
X (REEENSESMEL GO TR EZITV., STk, —EMHFTA L, (EASDMERE - FIZsiEdR
Dk, BRIEOFIZPEL#1T5) 12X 5 IPP (Independent Power Producer) IR BA%E 2 (L 3 BUK 23
bNTETW5, £72. XA ~OEBEHEHIZHOWTIE, 2020 4% TIZ 7,000MW % % A (2%
A 2007 FEITHERE L T2 D3RRI Z g 10,000MW E THERT 5 RiAA & 72> TV D,

(2) BHFERRE DR
BE B TERE BT D 7 A AE T, ENOE G2 D NS E DI L A 4MERSO
72, 2L OKRIPEEHOBZDPFHINTND, TAATRAX—FEL (LLF, TMEM]) &
9) OEBHZ JAuX, AKADFEEIEUL, BER O/KIIFEEFT 46 fET T 5 DIZxt L, 2020 4F £ T
(ZIEBR T E O R ¢@mﬁ% BT 35 EiTd v | BEFRTE %&Abﬁ%®ﬁ181;ﬁkﬁéo@
R E D 2030 4 F TISEB 2 TET /K 17 EITOFHEENUT 156 EETIC . ZHUB G
W ER 0 HERT D & 2030 FITILT A AT 200 EATHEOKFIHEE %bfﬁ#é k 275,
—7J7. EDL, EDL-Gen & OE R TIL, ITHFEDOT A AZEBIT HAKIPEEHOHEM LY, &
E@%LKW@&WWE&W%mﬁﬁﬂLMWWﬁ\mﬁ%ﬁ%@ EEERICERENH TN D &
DERPDRINTND, FFAOENFENCIITH R TETZOITZZ I0FETHY, £ E T
KIFEF L L Iehol=Z b ﬁﬁﬁ’xmf%%ﬁﬁﬁ%im@< Atb. AR 700 A
7272 VT A ACB W T BR LFR LA L HEORERE 2% T\ E IS 2 M &k
T 52 LIRS TIER,



FHUCHE SN TV EREHTOL 1L, AR MFA~OBE AL LT IPP BFET5
FHEITCTH LN, ZHHIEBOTIZE Y —EMM (25~30 4) Ok, 74 ABMFIZH E S, EDL
F 7212 EDL-Gen 3% D O&M %15 = L2725 Z L E S D, F£7-. EDL-Gen (X HALFTH O
WEATZT TR IPP BFTHTDREHDOA LT F 0 AEEFETHA D O&M HFSH AR L, £
M ORIFERIEE DN LERRIUCH 5,

ZOX ) RIRBITIBW T, EDL-Gen TIE# 1.4 (R T & 9 ICHAE 2 RERERH Lxtisd 2 &
T 5, EDL-Gen TIIJEH T 2 HAME OEMKAER Lo 72 DITHNHERIESEAHE SN TV D
D, EERIITEEG TREBE DS OIT NERE - TEY , 2T 21 OB KD E
HIARIZRRE & 72> T D,

# 1.4 EDL-Gen ZEEHFFHE (2016 4-2020 )

T B FERVEEBR E‘BF‘%ﬁJ%%EE%{
ZE | 2016 | 2017 | 2018 | 2019 | 2020 | &P | Ei | RT | BE

Nam Khan 3 60MW 29 2 9 9 9
Xeset 3 23MW 29 2 9 9 9
Xepian-Xenamnoy | 440MW 39 13 17 9
Theun-hinboun 30MW 29 2 9 9 9
Nam Chien 104MW 37 2 13 13 9
Nam Bi 135MW 7 16 18 1 13 17 10
Nam Poun 45MW 7 16 5 1 9 9 9
BRI A 7S - 2 7 9 10 7

At 67 135 | 25 28 12 10 75 83 64

H L : EDL-Gen $#2E&EHZ FE-S & JICA FAEMERKR

Mz T, ENEBATRESORIGED T8, #2552 I BT % 2 A 72 EOFEBED bl L
TWBZ ED, BEHTOFEIME L Z MBI DR D, £z, 74 A TIHFEMEL LA
fhCh U | HERAERIBRM b O ERIIZ LA EZENORLE LA — I — KT 2V ERH D,
IO, EEHENEICL S BEOWMRREIZ L BFIEO/REE A R L, T—. FHESME LR
AL CTHEEEMNE ORE 23S L 0 EIEEEZ RN T2 2 ENEETH D,

AU L, BITEORALEZ, A — 0 — R IR B 722 SRS & AR - A BUR 2 e &R AT
9 TBM (Time Based Maintenance : KfHJZEVECRA) NHLTH Y | T — & O - fEFTIZ LD
R OAHCIRRB AR 721X PR L, A - 8L BUF 2. 217 9 CBM (Condition Based Maintenance :
PRAEFEAELR4) Ll L, FHEBEROBRIFHFMICK L TR T E o8 - B - dfgic L7 =072
A N - REITE LEE O, T B O LS B 7o s O Jal Z UIZ X A BEREHIPH O JK 72
EL IR EMN - RTE IR TS,

F T ARDIBAFE D ETITHE - T, BAFEHLE AT TR 2> O B 72 BJRik - [ILHEHNZ RS > TS L9
2720 BB OERESCWNZEDOREN T 7 £ AREWORMBER ENBEL T D2 EBNEEIND,
ZO%E, ZHVETERERICERE, ®mEHINE . —RENE . B - MMM L2 T X TOREF
IZREET 2 2 LITIERRICA D & & b, HEINE S OMWER S 2 A M, FELe ELEE 72




STL D2 LB ESND,

(3) BHFREDE 5 - JRIA

T A ADKIPEEINCEBT HEM R TFIIADFIZE D & ZABKEL, R TOKIBEETNE
ANTHY, —REME DR LT, FEHMNE LA EINCEE L CE e, O TUIBEBNT/ENE
ﬂigﬁ<&#ot:&%&bIDL%i@EMAkn%ﬁ@Igﬁﬁﬁﬁiﬁzéi&bﬂﬁ<\
HEIOLZEEL, MEEEOLERR, A\MBROTZOIITL LARKE TH 72, Lol TF
72 D BAFEEDOMA L & HICRE %ﬁﬂti_ﬁfﬁm%%Afm% EITICRE T 52 LN TE
P LEEERIC K EAH TV D, RIS IOV TS 2N E TLRBEDOEEZ1T O L %< DEE
LR L7 iR e vk & 72 v | il 21X, EDL-Gen TIEATA T % 10 FEFTIZAFE 239 4D
O&M EENMEFE L TND (F 1.5 2H),

% 1.5 EDL-Gen [ZBF 2BEFEREBHO O&M EERES (2017 4)

No. FEITA G 619MW) JEIL = (= ARt
1 | Nam Nguml - 155MW 13 36 49
2 | Nam Khan 2 - 130MW 14 11 25
3 | Houay Lam Phan Gnai - 88MW 11 11 22
4 | Xeset 2 -7T6MW

26 19 45
5 | Xeset 1 -45MW
6 | Nam Leuk - 60MW 13 18 31
7 | Nam Mang 3 -40MW 11 14 25
8 | Nam Sana -14MW 9 5 14
9 | Nam Song - 6MW 6 6 12
10 | Selabam - SMW 9 7 16
ot 112 127 239

H#i : EDL-Gen &8 EHZ S & JICA FAAEMTERR

BHTREOHE K E & b ITHEHTOFHEIME 1A R ) [FIEE U2 EE R R D bt d Z &2z J8
BATH OB, BRHSOREBILIZHEWVIRIZER - RTFALEIT > TETND, LR
5. AR ERBY TAAENOFBEBENLZHLIZOIZZZ 10FETHY, HE<nHEHA LTV D KR
R FEBIT B EEITIRON TN Z L b H Y IRIREE D ) UNTRE DD DA R
LTW5,



1—2 YUMBARBEICEET SBREE, BOR, Bn%E

2016 4 1 HICBME SN2 T A A NREMTE 10 3% KRS TERR I TEY 322030) Tid,

2030 fﬁif“@ I54EM T, —A®72D GDP % 4 {51272 BIEZEIT T\ D, B3 22030 (1281
BT 2R BARIZLA T 0 ) Th v | EIRBAFE OMEE & B ZE MR © TobivTn

éo

- IEZR 3 X N CELEE ST O 98%IZEESE D

< BT, FRERTREME. IS X R WEER 2 TCOBIREZRET S

- MOk, EEl *ct@ ASEAN Hulik & D7 ) OFH B # 2 R 3 5

c FE¥AL LI RALDBIRICIN > TRETDOE® 7 X —~EHETE BB EHERT D

F 72 MEM 75 AT LT28ci O Z A AENC BT 5K M5 (2017 46 A 30 EIH%E5> X, £ 1.6
DEBYTHD, £z, K 1.1 BRI EIMER, K 1.2 BLOR 1.3 (245 %ER TEDHR
TETALIE X % 7R T,

1.6 FARAEDOKAIRHE (201746 H 30 B R)

[EES 7
ek 5B (15SMW L) 27 4,75TMW
BEBOK 15T (15MW i) 19 127MW

/R 46 4,884MW
iR K 38T (15SMW LU E 72020 45 % CTIiER) 18 3,647TMW
HERE K J1E AT (1SMW A, 2020 4= CILZiERR) 17 204MW
HEFE K I ERT (1SMW LL_E 72020 4= DAL Z5ERR) 7 1,721MW
R K ERT (15SMW A ,2020 4F LA (2 TERH) 8 83MW
2025 - F CITEB T EOK IR ES (15SMW LLE) 22 2,753MW
2025 - F CITEB T EOKIFEN (15SMW Aji) 26 288MW
2030 A= F CITHEB T EOK IR ERS (15SMW LLE) 21 3,636.MW
2030 A= F TITHEB P E DK SIFERNT (15SMW i) 37 270MW

/R 156 12,602MW
MOU EtfEDK 115844 (15SMW LA E) 33 5,111MW
MOU BPE DK )24 (15MW Aif) 170 1,353MW

/R 203 6,464MW

Hi L - MEM & RHZ IS X JICA FHAEFTER
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1—3 YERARREICEEST SRIEEIBARE 107 #

2016 -4 A T%F 7 A A NRRFIME FEEEMGHE ] CIFEALADE 1 & LT R - g

7T, T OBSEIEE 12 £ LT, 22 o ENRBIEOILK] BT LT\,
£72. 2016 F- 9 AD [T A RAOFHGEM R RIZAT I HA « 7 4 AR /L FEFE] OFThH
MEWBAZE OMEHE ) [ A 3 Uk~ OB D O] BB LI TERY | BN OLEENLET
ASOIERIZTEERFEO — D TH D, AFHEIX, 74 AOERDET)TH HKIFEEOHIILE
EREBEBRCETHHOTHY , BBPEOBEWG ) HEHZ BTt D THD,

1—4 YEBIRFEICEE T 5 DA HERK UMl K — D5 TE 60T

(1) ODA F¥
TS NESEEATETE EEE ST, 2002 ), T A7 LNEKIIEEIILEREE (F
fE&&W 1. 2013 4) O X H1T, KIPEEBEFTOME - JEEFFEN ODA FHE L L TITOILTED,
H % OHEEHE BRIZ DUV T OFINBIE bITHOIL TV 5, AFEIL, ERERSLCH LR OSHTIC L 5
B OIEA LS KBS i SR B OIER 72 & A - R5FE2 @ LT 5 2 & TREFTOLEEH
ZEHL, BRI AEENEOHEMER D LD THY . WEITHRR,

(2) fth KF—DJeATHp

ADB OB L 2T =7 v 7 1K 7my =7 b (2019 FFIEB TE) 0K FEERT OB
FRIIBHER SN TN D, —, AEEOL D ITER - /72 ERE L2 S0E, @RIz
v,

ERROX ST, ZHFETIZODA 2 5N K —DWI iy, KOFEEFOER « 75725 E
b2zt aFL Loy MNIEW, LLAERL, 207y y FRREOFREIC
0 ZAAEOKIPEEFTHIIEML, A% WA FT 2 /B L Th D, KIFEEFORSE - EH
L, [RONTCRESNENL < OBREHTLLZEIRT - EHT L =—X3ETEIEE
ST DbDEEDIN NAT Y I VAT ABRET DV AT LEHWD Z LT, [FEOBRFERE
DFFFIZRKWVICERTE A D EEZ HND,



2—1 WBELEOHE

<&t >
MAEtt AT VI VAT A
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Summary

1. Development Issues in the Target Country/Region

Blessed with abundant water resources, Lao People’s Democratic Republic (hereinafter referred to as
“Laos”) has promoted the construction of hydropower plants (“HPPs”) because hydropower generation is
a valuable tool to supply electricity to its people and export electricity to earn foreign exchange.
Construction of numerous HPPs is planned in coming years based on the government’s Vision 2030 plan
adopted in 2016, in which the achievement of stable power supply and development promotion are set out

as national goals.

Meanwhile, discussions with Electricite Du Laos (“EDL”) and EDL-Generation Public Company
(“EDL-Gen”) have revealed the following development issues. The recent increase in the number of
HPPs has outpaced the development of engineers with the advanced knowledge and skills required for the
stable operation of HPPs (“highly skilled engineers”), which has hindered the stable operation of even the

46 HPPs currently in operation.

In Laos, HPP operations and maintenance (O&M) depends largely on manpower, and all HPPs are
manned—not just by O&M staff (“general engineers”), but also by highly skilled engineers. However,
now that HPPs outnumber highly skilled engineers, not all HPPs can be assigned highly skilled engineers,
occasionally resulting in cases in which power generators must be suspended in the event of a fault until a

highly skilled engineer from a neighboring HPP arrives.

Additionally, to meet domestic needs, Laos imports electricity during the dry season from Thailand and
other neighboring countries where electricity costs more. This makes it necessary to minimize
unscheduled power outages through proper routine maintenance of HPPs by highly skilled engineers. It is
essential that, in the event of an unscheduled outage, highly skilled engineers respond swiftly to minimize

the outage durations.

In a country with fewer than seven million people, it is far from easy to foster numerous highly skilled
engineers—well-educated engineers with electrical engineering, civil engineering or other majors—in a
short time. Accordingly, it is imperative to develop an environment where the few highly skilled

engineers the country has today can remotely manage two or more HPPs located far apart.
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2. Proposing Company and its Products and Technology

Given such circumstances, the Hydropower Plant Central Management System (“Hydro-CMS”)
developed by Hi-Tech System Co., Ltd. will contribute enormously to the resolution of the
aforementioned issues since the system allows a single highly skilled engineer to centrally manage two or
more HPPs located far apart.

The Hydro-CMS is a system composed of slave stations (installed inside HPPs) for numerical and fault
data collection and a master station (installed outside HPPs) for the visualization of data transmitted from
the slave stations and for the centralized management of the HPPs by a highly skilled engineer. With this
system, highly skilled engineers can perform more detailed and quantitative analysis of two or more HPPs
than they actually do on-site at a single HPP. Additionally, the system’s function to save and analyze
detailed fault data allows a highly skilled engineer to find a fault and take steps to remedy the problem

without the need to visit the HPP concerned.

The introduction of the Hydro-CMS enables the establishment of a structure where few highly skilled
engineers are concentrated in a single location to centrally manage many HPPs while general engineers
are engaged in plant operation and simple maintenance work at the HPPs. The system is also expected to
bring about the following effects:
(1) Improvement of the capacity factors of HPPs due to fault prevention (i.e., less opportunity loss for
power generation)
(2) Minimization of recovery costs and time in the event of a fault because of the elimination of the
needs for an overhaul to identify the cause, for example
(3) Minimization of capital investment costs by timing equipment replacements to coincide with when
equipment reaches its continuous use limit based on quantitative assessment of equipment

deterioration

According to data from the Ministry of Energy and Mines, Laos has 46 HPPs in operation, and there are
35 HPPs under construction which will enter operation by 2020—S81 in all. Since the government plans to
bring a total of 156 HPPs into operation by 2030, the country will at that point have over 200 HPPs up
and running, if all goes as planned. On the other hand, there are not many highly skilled engineers capable
of adequately analyzing abnormalities at HPPs and developing efficient maintenance plans, and it will be
hard to train and secure sufficient qualified personnel in a short time. Accordingly, the need for the
Hydro-CMS is expected to increase as it enables the few highly skilled engineers the country has to
centrally manage many HPPs.
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3. ODA Feasibility Study

During the feasibility study, demonstrations were conducted for the management and engineers of EDL

and EDL-Gen, outlining the functions and advantages of the Hydro-CMS using model machines.

The attendees at the demonstrations shared a recognition that the Hydro-CMS would contribute
substantially to the resolutions of the aforementioned development issues they face, and the management

of EDL and EDL-Gen showed a strong desire to introduce the system.

As a future task for the promotion of the Hydro-CMS, we will demonstrate, as part of JICA’s Partnership
with the Japanese Private Sector (Verification Survey with the Private Sector for Disseminating Japanese
Technologies, or “SME Verification Survey” for short), the capability for a single highly skilled engineer
to centrally manage two or more HPPs from a remote location by installing equipment for one master

station and two slave stations—the basic configuration of the system.

As study sites, EDL and EDL-Gen proposed three HPPs: Nam Dong, Nam Khan 2 and Nam Khan 3.
After careful examination, we decided to accept their proposal and install master station equipment at the
Nam Dong HPP (the annex building for maintenance trainees and on-duty staff) and slave station

equipment at the Nam Dong HPP (the control room in the main building) and the Nam Khan 3 HPP.

We have ascertained that EDL and EDL-Gen will provide full cooperation for the study. Technical issues
have already been solved based on results of in-depth surveys that covered measurement items, data
acquisition methods, master/slave station equipment locations, and other details. Going forward, we will
work closely with the counterpart organizations to complete necessary procedures toward the introduction

of the Hydro-CMS, including clarification of plant outage timings among other specifics.
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4. Business Development Plan

We aim to introduce the Hydro-CMS at all HPPs owned or invested in by EDL and EDL-Gen in order to
address the development issue of highly skilled engineer shortages and ultimately contribute to the

economic growth of Laos through stable HPP operation.

Specifically, of all the 27 HPPs owned or invested in by EDL and EDL-Gen, we will work to introduce
the system at two HPPs for the SME Verification Survey, at 15 HPPs within four years of business
development, and at the remaining 10 HPPs in the fifth year of business development. In the sixth year
and onward, efforts will be made to further increase Hydro-CMS users with a focus on independent

power producers (IPPs) entrusting O&M to EDL-Gen subsidiaries.

The Hydro-CMS will benefit EDL and EDL-Gen because it enables real-time monitoring of all their
HPPs by the limited ranks of highly skilled engineers, who will find and give instructions to address signs
of abnormality before they lead to faults causing generator outages. Even if a fault leads to a generator
outage, power generation can be resumed more quickly than without the Hydro-CMS because the cause
can be identified based on detailed data analysis without the need to visit the HPP concerned. As a result,
with the use of the Hydro-CMS, EDL and EDL-Gen could increase operating revenues through fewer

generator outages and the resulting increase in electricity sales.

Hydro-CMS and sensor installation, electric wiring and other on-site work will be conducted by local Lao
companies authorized to carry out electrical work. We have ascertained that candidate companies have
enough expertise in the field. Japanese companies in Thailand will take charge of the acquisition and
manufacture of necessary equipment and materials, as well as after-sales services that will be provided
after the introduction of the Hydro-CMS. Those companies have affirmed that they can acquire

equipment and materials of the same quality as those in Japan and deliver them to HPPs in Laos.

Since there are no products that will compete against the Hydro-CMS, we will prepare for business
development while conducting the SME Verification Survey. Not only will we introduce the Hydro-CMS,
but we will also provide operation support services. By providing support for detailed data analysis in
addition to technical support for the usage of the system, we will work to build a brand and create an

environment where companies introducing the Hydro-CMS can make the most of it.
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