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Commercial Operation of Nam Ngum 2 Hydroelectric Power Station in Laos
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The Nam Ngum 2 Hydroelectric Power Station of the Nam Ngum 2 Power Company Ltd., located about 100 km north of Vientiane, the capital of the
Lao People's Democratic Republic, successfully started commercial operation in December 2010.  The CH. Karnchang Public Company Ltd., the prime
contractor for this project providing engineering, procurement, and construction (EPC) services, awarded Toshiba a contract for the main generating
equipment in August 2006.

We have carried out the design, manufacturing, installation, and testing of the main equipment for the power station including turbines, generators,
and a supervisory control and data acquisition (SCADA) system, as well as the electrical equipment.  The Nam Ngum 2 Hydroelectric Power Station
is expected to serve as a power supply base for the Kingdom of Thailand.

1 FzaH&E

FAAIANO612 T ANEHTHHERERR THY, T 7Y
TOREFER L EDITH I FEEDPH LT 54 ~NEI 2 G
T5720, BERKITEREZEHLTKIFEET AV AR
FENTWA,

FLTL2KIFEEINL, FAATIZAHOYEEARICL S
IPP¥fFCTa ), NN2PCHAMI RIEBHFES, 1 H 20D
LRIV THETa—hrF X ANEPCEKHZLRY, THA
BOFIC X B4 2R F ST O FEFEDO—D L LTHERR
N7zo WEDOEIRIFEEBAM & BE R IR, WOITHREZK
wmEM W) HBEAT] (Toshiba Hydro Power (Hangzhou)
Co., Ltd. : BL'F, THPC &W&HE) &4 L7242 A MR RO

R1. FATL2KNEEROREER7OF7 — 20104 12 I B

FE BB DI NN2PC AL 5 85 W -l 2 521 F T 2006 4 8 H12% R R L 72
FEL, 4, FE3sEiE A BE L7, Generator floor of Nam Ngum 2 Hydroelectric Power Station
2 HEFROME FrFay 7 74 VFLEDTHY, ZolE IR T 0%

IR SUTHY, A3HEI 600 MW K HR A RS

FATRLANRAFNE, TAAOUMEE Y Foo Ol BERTOS, BHIEREROEEREE LT, KEe, £
#100 kmISHEL, FAZANO2HHORMAFELTTLY e HIVEE, FINERRG SR HSL, A, B, RO
ABBHRO LHIERSNIANRETCHS @) £ WERBE -7,

GEX1) Engineering (81, Procurement (38:#), &0 Construction
(BHR) =28, 70017 NOERBEZN. C¥2) ERPIWEBEALTTERIDEADA L,

HZ L E 21— Vol.66 No.6 (2011) 44



3 K=

KEDOFRMAARIE, KOLEBYTH S,
(1) M VEEERERR S E 7 7 0 Y AKIE
(2)  AKRHALAR
HRIEA R 1595 m, A& 1545 m, &K 1300 m
ARHEHT K 209.2 MW, ik 218.3 MW
c) EMKAEE U 214.3 min™!
d) JKHLILEEPE 0 179.9 m-kW (GEHEPE, E@igHiim)

3.1 KNERETEIER K ER

COKRBEOKRITFEFTO S > L b EELFERIE, KERLE
W LA i P E O SRIE T I O FEEECTd 5 W H LA B S AV
SN ETH B, WILEEEAVNES %5 & ARIEHIE AN
LT ARIANRIEMTEDLE W) FIRD D B, —TK
TEREDEALTH L VML H B, Fa—hrF v iz
HZDOSEEITOMARETIE, W LE SIS GH O 252
FHEIZHEAR10 % IR S 7SS 35720, mEv BRI
LHHVF TR LWAKIFEEI RO BNz, 22T, LBfkas
WEgERAgE % HE D Tz, Bl ARMAT (CFD: Computational
Fluid Dynamics) #8945 = & TRDMERER LT S8-9120%
MLUEBS BN TAHMZ B L7ze 2, ZHNEEDN
TN TY XL (MOGA : Multi-Objective Genetic Algorithm)
I2&oT, INFTORIZES DN ITH B IRZ KL T&
bo ZORER, Wb UEE S ZIERICHARKIFIRL 5 2
LICEIIL: (B2),

F7z, KEOKIIERELMGET 572012, ERKHE 584
WZAHBIE DK B2 7B RIEABR 2 i L7 T > T TR IRD

a

(a)
(b)
(c)
(d)

e

| B |
=

(@) RERDBHLE

BHUERSOER

(b) SREUML L E

2. WHLUECFDICKDMER R — LA LE R, fERMIIN
T LA OR S 2 KIFIRR T & 72,

Simulated flow distributions of draft tube liners using computational fluid
dynamics (CFD)
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Assembly of main equipment at shop
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Cross-sectional view of generator
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Result of generator efficiency test at site

(2)  [HEAZ UG AR5 2 & Tl T e e/ MEL
T, s A R
(3) ERER UM AT, SHHE AR
(4) REETFatnegiiitoBRE R#ELL T SIEK
ONEE 3t FUAHH 2 B
(5) [TV EallE a4 MZHIREZ KRl C,
ETE = LT
4.2 EHFEBEHOBMER
2010 4E AN FE i L 7- B FE TR AR S ak BRI, oY) —ik
EHWTITo 720 ATAMNZIEE & O e E iz O BB
RELTIMR N T LNV OERREER L, EfmHipc
DIV REZMETE 2 T2, KAV E—F AR
Tdo' # 7L O R EMIEE DR ERM A WL L, BE»D
B EHli & 1572 (B5).

5 TSV MEAFIERE"

COFBEBHOTT Y MNER R OHIHSE THSHSCADA
(Supervisory Control and Data Acquisition) ¥ A7 A5
ZRIGIIRT

COYVATAE, FH3IL=y M OKERE-F (FEE,
7597 AF—FE FNGA L F o=V ED) 12 BB HIER
OV R0 26 T B O 8 78 T b Sl 1) B8 7 47 ) 11 3 28 18 L

GE4) REBOREBRISTHREL>THBAREINDEEZZ, &5
HEBICHENDSHKOBEZEZAELTRERTRET DB
KD, REBONREEHT DA%,

GE5) EEHBIRREFFES (d-axis open-circuit transient time constant)
DZET, BHRFERNM100 % D5 36.8 % £ THET SHEFMHE,

GEB) EHHMEIEL, PORBANBHSOEREMRHSEo/2<HBVRE
M5, TWERBIY, BAMERIKE CRIFICIFITTEELRIREE) £
THO>TLKZE,

GE7) HREBOZET BENSOVORMICHKEHEZIATIL, BLICRE
BREZ EFTRBEORLSMEERERT D,

46




FEFRFIHE
TEHRLANF/NT

GPS: £HIRAIGIS AT L
IES : Integrated Engineering Station
OPS: Operator Station

No.2 i fEag No.3 I Endg

6. SCADASATLDER — FEEITHIE IR LAk 2 IS, BIGHEE O HIE RO 247 9 2, UK — MR HOKER 77— b o & ]
EE, JROSRAGHIEITE OBEHEEZ MRS,
Configuration of SCADA system

Z, SR E OBEREE (7 — 7o 4) oo e
& (Energy Meter), #2JOHKE (Intake/Spillway) @
A — MHHEEE L DA 8 7 2 — A% i 2 7 2 2 E ol
WMENTVD, THHOMEREEE SRR 2> b a—F125)
L7 DCS (Distributed Control System) THSEL T\ 5,
CDYATADELRFERZDTIIRT,

(D) M7 MlEaY e —-Ji3REGarie—J%
R L7 ECPUIC ZEALL =R ATA
(Duplex System) Z ML, BEF Mz EHL

(2) EfROEMHHEEELTY -5 LD OH]H
LANIZ, Z&H kL7 ) —##Ed Real- Time Ethernet
100MEY /sty 7—2 TC-netruZ @A L, EHME
DECRBT — IRREEFEI L7, HIZ, RO
Hl 21 2 %3 LAN (Information Network Ethernet
100 M ¥ b/s) THfe L, ML oV ks (7)) 5 %

&) BIAHILL 720

(3) IMS (Information Management System) 232> F
W7 — S RAEFRRREIC Lo C, RIIM T 7> b Elz)E E
B TEDL LI, ; —

(4) ATV I—FOEAY T 2T REAIL, KITR R
TR THERE R OV RE 2 ) S e 72, (b) No.1 1= NIHETE
(@) PLHGUL (Graphical User Interface) J7ro=7 R7. Fa7IIEZREER — GUIIAEA DD T A AT LAIZEKR SN,

%38 U C R E OB BE O R % 1) RS2 72, A== DRIA DA T RINTE, (RO IR A g2 L
(b) La—vr Iy 4v¥7x—A (HMD) 2727V co o —_—
Example of human-machine interface (HMI) dual monitor displays
E=F L, AL —F =A@ U THa #X5

47 BHZ | EF 21— Vol.66 No.6 (2011)



EITLT, MG - BrEEE mESE 1 (B/T),

() NHERE (F—1trxA) VI7b7=27O@EHICES
T, TC-netrw &fift 3 E X HHTE L L)L, Tk
B RAEHICIG L CHIITE A XH1C L7z,

@) =794 T M @EH Lz =T )7
V—IUZE) F—F DAY E IR EBLL 7,

(e) Myukithod F BB LI > AT 202 X o TRAL 2 G 3
LT, FauRMERTES X917 (R8),

(a) fF7K D BBV EERFIEN S A5 LEIE

(o) & LNFRK B

HKER S — N
EEFOIKS ——
R LADREAE
EiiEL::k%_l ”"’”;".figgf’ﬁ’g
B L4 LoKf
5 3 wokgo || sokmr— || smao | | KRS
a7 WEoss [T me || FEESD

() FprKith D EEEERFIES AT L 0D Y IR

X 8. FFKbNBHERFEATLBEEE S LBKE — 520K
= MR HEERIEL, AR ZHE TS,

Automatic reservoir measuring and control system display and spillway gate
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