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_UNI_T : ._NO.;B_ . UNIT : mm
NO.I NO. 12

VANE VANE

' 3.5mm
2 mnm
540

" 'RUNNER" BAND RUNNER BAND @

._'“. .

Toml Are'a
- Max. depth

1 6400cm?
% 45mm

' RUNNER BAND_ _ L RUNNER BAND
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UNIT: NO4 | UNIT ¢ mm

RUNNER BAND RUNNER BAND

9 200 cm?
- Tmm

By

Total Area
Max. depth

Rin

NO.
VANE

RUNNER BAND RUNNER BAND
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Dota Shows Maximum
-~ BN
Value, Span A and B

N B EM A, B M

BAEERT

BOTTOM RIN AND_
STAY RING = (A)

TMAX.GAP BETWEEN

RUNNER

MAX. GAP BETWEEN
BOTTOM RING AND

(B)

UNIT

';'GMﬂ NQ
1 NO

NO.3 | NO.4

NO.3

NO.4

-2

5.2 4

58

9.7

23

47 3.8

54

6.1

| 324

49 | . 38

5.0

6.1

la-56

5 | 39

6.0

6.5

"5—6. |

54 | . 4.

6.0

6.5

i._sé-? :

55 | 4

82

7.1

:?Tf8. 

56 4.

- 6.4

7.0

8—9

6.8 4.3

6.4

7.0

19— 10

56 | 43

6.2

7.7

10— 11

a5 | 4l

6.4

6.5

' —i2

5T | 4.2

6.2

6.5

1213

87 | 40

7.3

6

13 =14

58 | 43

6.2

6

14~ 15

5.6 4.2

G.1

5.9

15— 16

855 4.1

6.1

5.7

18— iT

53 | a2z

5.7

58

7= 18

6.l 4.4 -

5.5

50

18— 19

‘66 | a5

52

5.0

12— 20

59 | 48

5.2

4.2

20— |

5.2 43

5.2

4.4
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UNIT : NO.3

Side Clearance

Design

O.7mm

Tolerance 0.525~ 1
' 0.875mm o

©

I

v Ll

o

A

ooe

@4[. I

A

i

Tolerance . E

2004 =~-2/3H
15 - 1 /3H

mm

UNIT = 1/ 100mm

- =0,

GV

 WICKE GATE SIDE CLEARANCE

Tihend

Pl

OI
1m

<
=

oy

m
>

~SUR-.

(A) .

(B).

(D)

(A)+1(B) [(C)+ (D).

ANCD .

=

L

4i

36

ey
65

77

A 2 3 I

T

0

50

50

100

| 176
| 220

.45

75

50

165

20

315

40

25

a6

223 |

16

269

50

40

20

130

40

80

5O

130

120

.ISO

59

1565

65 -

- 200

'.ZIZ}-

265

50

100

55

165

150 |

220

45

130

60 -

400

7S

460

Oolowim|~Niolo|dliu|™

o2

70 |

50

145 |

22 -

40

55

65"

95

40

153

50

15
350.

193 .

400 |

45

125

. B0

300

170

40

90

55

132

130

ot |

o5

80

50

110

135':

160 |

o2

72

54

119

_ 124

173

50

50

55

100

105

40

48

50

40

88

39

40

60

55

75

115 |

50

45

149

75

145

ojclo|o|o|olojo|olojo olo|ojololc oo lo g

olololotoloiolo|ololo|olo|ocioloio|o|o o oM

olololojo|clololoiolo|olololoiolololo

mean

46

785

558

1615 |

25

125

217
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UNIT: NO.4
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- Design- - 07mm

- Tolerance - 0.525~ -

.. 0875mm ®

Mt

o ¢

I

T

T
@.

_;@

®
B

Tolerance: E

£ Q04 -~--2/3H

< 015--—-{/3H
Unit

UNIT :

t /100 mm

‘G’..
<l

. WICKE GATE SIDE CLEARANCE -

SHUTTER SUR-

FACE CLEARAN

CD

pd
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Ay

By

(c)

ip)

(A) +(B)

(C) + (D)

)]

)

{E
(

C)

(L)

155} _

80

100

260

135

360

3

o

56

86

243

7

329

| 8o

100"

S 70"

320 |-

180

390

67

73|

50

140

199

if65f

220

80

280"

149 |

285

360

,40;.

100

.50

184

140

234

70"

155

85

280

225

265

1 70

20

60

320

190

380

ole <o [als]alel=]
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80

135

180
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=

ERIoxs

BT

164

367

| 100

120

o7

‘245
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"J;?SJ

80

195

245

E;f

120
Tlo

165 -

270

175

- 37D

0

_ :]‘ T

105
80

._260_

165

340

. 55

85

70

145

140

215

o

55 |

60

65

275

15

340

0
8]

70

\J

65

95

160

135

255

100

)

50

100

120

150 -

220

(-_0' .

80 -

70

100

150

150

250

45

N

65

100

120

10O

220 .
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3
0
3
3
0
0
0
o
0
0
0
0
0
0
0
0
0

O[O |W|O O |0IC |C|OIOICID|0I0 OIW|u |0 |0

mean | 66.4

99.2

80.5

219.5

[ 66

300
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Load

W)

32'

Generator

TVoltage

(kV). -

13|

{Current . (A} .

[Frequency(Hz) ___(Hz) _

1650}:
50|

Power Factor. " (%) |

0 99 lag.

Exciter

|Voltage M

200

""'_;.-_;560

Speed-

Current .~ - (A) -
| - (rpm)

"136.4]

Stroke. (mm)

Servomotor

Temparatire
. (0G)

Stator Coil.

|Stator Coil

_|Stator. Coil ... .

Temparature '(bC_')
|Bearing Oil (R.T.D)

[W.T Guide Bearing

4]

A.C.G Thrust Bearmg

Temparature (oC_-)
(R.T.D)

W.T Guide Bearing .

A.C.G Thrust Bearmg o

.56

1A.C.G Gurde Bearmg

Temparature
Cooling Water
| _(0C)

Intet

32

W.T Bearmg Outlet

A.C.G Thrust Bear_!_ng Outl_et B

|Pressure

Spiral Case - ._(-k.gf./Cm'Z)

37|

Draft Tube =~ (mAQ)

7

Shaft 'Rhnout' |

Turbine Shaft (1/100 mm)

50

8.0|

3.0

, Vibratioh‘
1 (17100 'mm)

. 2.0]

KNl

Generator S V.

5.0

7.0

4.5

50|

RE: ]

W.T Head Cover Vo |

503693

Upper Reservoir
Tailrace '

~166.6

Ambient Temparature of Generator Room (oC)

33
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_NAM NGUM _ 13.1.1989
|Load - ™MW | 0 29 34
= o VO._I_t_EiQQ_’ (kV) - 11.1
A{Generator -~ {Current - {A) 1780
' Frequency(Hz) (Hz) 50
_{Power Factor {%) 0.99 Iag.
Exciter ~{Voltage _ (V) 200
| Current (A 540
Speed i o (rpam) 136.4
Servomotor:= = - Stroke e {mm) .
' ' Stator..,Coiiﬁ j ' -
Temparature -1Stator Coil- -
(oC) - 1Stator: Coil . -
Temparature’ (OC) W. T Gmde Beanng 40
Bearing Oil (R.T.D){A:C.G Thrust Bearing 44
|Temparature (0C) {W.T Guide Bearing 49.5
(RT.D) - - |A.C.G Thrust Bearing 56
R _{A.C.G Guide Bearing 46
Temparature Inlet = 30
Cooling Water W.T Bearing Qutlet 40
" (oC) |A.C.G Thrust Bearing Outlét 44
{Pressure Spiral. Case  (kgf/cm2) 3.6
L ... |Draft-Tube . . (mAqg) - _ | 6.5
Shaft Runout . {Turbine Shaft (1/100 mm) 5.0 7.5 2.5
AR Generator -V ' - - -
Vibration - .. ' H - - -
(1100 mm) WTHead Cover v 3.5 5.2 1.5
Upper_Reservoir (m) 203.689
Tailrace e ( ) 167
Ambaent Temparature of Generator Room (oC) 33
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MINUTES OF DISCUSSIONS :
THE BASIC IgII;TSIGN STUDY |
THE PROJECT FOR REPAIR OF @M NGUM DAM POWER STATION
UNITS NO.3 AND NO.4 a
THE LAO PEOPLE'S I)IIIF,\IMOCRATIC REPUBLIC

In respdnse to the request made by the Government: o'f. the Lao
People's Democratic Republrc for a grant aid of the Pro;cct for’ charr of
‘Nam  Ngum Dam Power Statron Units No. 3 and. No, 4 (hercinafter
referred to as “the Project”) the Government of Japan has drspatched
through the Japan International Cooperauon Agcncy (JICA) a- survey
team headed by Mr. Bunzo SATO, official “of the ‘Ministry of - International
Trading and Industry, Japan (hereinafter referred to as. "the: Team) to
conduct the basic design study on the Project for 19 days from January
10 to January 28, 1989.

The Tearn has carried out 'a fzeld survey, had a serres of
drscussrons and cxchanged views with -the’ Laouan authormes concerned '
of the Project. ' ' S

As a result of the survey and discussions, the Team and Laotian
authorities have agreed to recommend to their respectlvc Governmcnts
that the results of the discussions attachcd herewrth should be
examined toward the realization of the PrOJect |

Vicntiane, January ,'7270_, 1989

7 S\I:L,./--‘ -
Bunzo SATO Khammone PHONEKEQ
Team Leader General Manager

JICA Survey Team ELECTRICITE DULAOS
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ATTACHMENT

1. -The obJectlve of the Pro;ect is to repair components and parts
-;whlch have worn and torn serlously of the hydromechanical
V,and hgdroe}ectrlca; equipment on the existing No.3 and/or
- 'No.4 units at the Nam Ngum Power Station.

2. The 31te of the PrOJect is located at about -90 km north from

Vlentlane _the capital of the Lao People’s Democratic Republic
as shown in ANNEX I.

3. Laotian authorities concerned will have total responsibility
to implement the Project in the Laotian side.

45_-The-Team will eOnvey-the desire of the Government of the Lao

People's Dembcratic Republic to the Government of Japan that
 the Government of Japan w1ll take necessary measures to co-
':operate in 1mplement1ng the Project within the scope of Ja-

pan's Economic Cooperation Program in grant form.

_5, 'TheeLaetian authorities concerneé have confirmed that the
' Government_of the Lao People's Democratic Republic will take
necessary measures as listed in ANNEX II on condition that
the grdnt a1d by the Government of Japan is extended to the

Projeckt.

6. The Laotian authorltles concerned have understood and con-

flrmed Japan s Grant Aid System explained by the Team.
7: _Components parts and - serv1ces to be prov1ded will be finaliz-

‘ed by the Government of Japan based on the request of the
"Laotian 31de and the result of the study.
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ANNEX I1

~ Components, parts and services requested by the Government of
“the Lao Pgoplé?s Democratic Republic whose cost will be borne
by the Government of Japan are:

1. Hydraﬁiic turbines No.3 and No.4

'Generétors No.3 and No.aréxcépt excitation systems
Aﬁxiliarf'meghanical equipment

Intake;gatES No;3-ahd'No.4

-llSIkV switchyard equipment

Unit control systems of units No.3 and No.4

< R DU - FUR W

AC/DC auxiliary power supplies

ABQGé sevén.(7)'i£ems are subject to change by the results of
the basic design work.

Mf\/
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“ANNEX I

Followmg measures are to be undertaken by the Government of the Lao
People's Democratic Repubhc S o

1. To provide data and information necessary for basic: design.

2. To secure the spaces for execution of the repair work and- storage of
equlpment and materlals requu‘ed

3. To obtain official permiss‘ibnxaf EGAT to stop the unit(s) for
execution of the repair work at predetermined -times and’ for an
agreed period. ' ' ‘

4. To provide electric power necessary for executlon of the repair

5. To bear commissions to a Japanese forexgn exchange bank for the
banking services based upon the Banking Arranoement

6. To ensure prompt unloading, tax exemption, and customs. clearance..__ E
at the port of disembarkation in the Lao Peoples Democratic
Republic and prompt internal tranSpo_rtauon of the imported
equipment and materials for the Project.

7. To exempt Japanese nationals concerned frem 5"'cus_toms' dUties“;'
internal taxes and other fiscal levies‘whieh_may be "_imposed in the
Lao People's Democratic Republic with 're"spe_ct to the supply of the
products and services under the verified contracts. :

8. To provide and accord necessary permission, licences and other
authorization required for the Project. ' '

9. To bear all the expenses other than those to be borne by the grant,
necessary for the execution of the Project. '

10. To maintain and use properly and effectively the equipment for the
Project. {

e ‘ o
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January 27, 1989

MEMORANDUMNM

. To E :‘Mr._Khamm¢ne Phonekeo, General Manager of FEDL
From “{ B. Sato, Leader of JiCA Team
Subject : Fleld Investlgatlon of Generating Equipment, Units No.3 and

No 4 at Nam Ngum Power Statlon

Reference : - EDL s Préliminahy SLudy Repdrt (Naféh'l988) on Repair of
_ Nam Ngum Dam Power Station (Units No.3 and No. 4)
- JICA .8 Inceptxon Report (January 1989)
Minutes of . stcuss;on -signed on January 20, 1989

A. Results of Field Investigation

Upon completlon of ‘the comprehen31ve field investigation of the generating
_equ1pment units No.3 and Neo.4 and other relatxng facilities, the following
matters, have become clear

1. The Statement of Clause 3. .2 in Chapter 111 of the hDL s Report on
observat1on results obtalned from investigation at the site during
June 1986 are generally correct _ However, Sub-clause (5) on the main
transformers is to be deleted. '

2. Proposed con31derat10ns mentxoned in Clause 3.3 of the EDL's Report
on countermeasures to, be taken are Lechnlcally JUStlflable with the
exceptlon of Sub- clause 2- 8) on exc1tat1on gystem of the generator
ahd ‘Sub-clause (5) on the maln transformers

Present conditlons of the turblne and generator units No.3 and No.4
are almost 1dentical w;Lh each other.

[}

47  Progress of fatlgue including of corroslon/eroslon in Lhe units No.3
‘and No.4 since execution of the 1nvest1gdL10n during June 1986 is

slow.

B. Findings”aqring Investigation

The followlng are flndlngs observgd and information conflrmed which are
not ment1oned clearly in the EDL s Report:

'l;r-lnsulation_varnish applled on cpnnectlng hafs for stator windings
of both the No.3 and No.4 generators oozes oukt.

2, Mechanfcal.SPEed_switches for the No.d4 unit are out of service at

present ' : '

3. The. check valves 1n the coollnq waker system which are now out of
services are in the primary circuits instead of the secondary circuit

(re: Sub clause 3-5-2).
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4, Strands of wire rope used for 5- ton ho;st of the 100 ton overhead
crane have deformed passably, while the EDL's Report mentions replace-
ment of wire répe of the H-ton hoist of 80- ton crane in Sub«clause

3-1-3).
%. Indication of water levels for reservoir. and tallrace is incorrect.

6. Position indicator of the No.3 intake gate does not Funchicn.

C. Addltlonal Items _

Mr. Houmphone, Manager of Nam Ngum Power Statlon, has requested the Team
to deal the 1tems ment1oned in Annex—l as “hddatlonal Items for the Pro-

jeckt".

The Team w1ll take these 1temq 1nto Lhe Ba31c Desxgn Hork Nlthln the 11m1t
of budgetary arrangement by the Japanhese Government ‘with reference to
EDL's understanding on the pricrity which is given in the next Article

D.

. PFIOFLLY of Pro;ect ltems

Alphabet1cal order represents hlgher pr10r1Ly of the Project 1tens as
"A" means the top pr10r1ty The followlng are so- called ranklng of these

priority understood by EDL:
nat - All items'mentioﬁed'ih'the Minutes of DiSéuSéion

Although the. definite conclusxon will be formulated in the Basic
_De51gn Hork, tentative Judgement of the Team on countermeasures
to be taken for major 1tems is as glven below: : S

a)_Turblnes

- Overhaul (1nc1ud1ng auxiliary equipment).

. Welding repair on caVltatlon pitting of the runners’

~ Repair of limited erosion on top and bottom surfaces - of spe-
cific guide vanes :

- Repair of unevenness in the top portion of upper draft tube
" liners’

- Partial application of anti-corrosive palnt 1n51de of the
turbines

- Replacement of jointers for mechanlcal speed swiktches

- Supply of spare parts which are peeded urgently

b) Generators
-~ QOverhaul
-~ Change of insulatiocn on connectlng bars of the stator w1nd1ngs
by use of good quality materlals
- Supply of spare parts which are ‘needed urgently

¢) Auxiliary Mechanical Equapment
- Replacement of water level indicating equlpment
- Supply of spare parts for the cooling water system
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@) Intake Gates

e) 110

i?placement of - electrical combonents which are in faulty condi-
tion oo - : : -

Replagement=6f distribuﬁiOn‘box on dam-cresf

Replgcement of faulty limit switches of gantry cranes

kV Switchgear : .

Overhaul of the ¢ircuit breakers and disconnecting switches
Replace@ent of the potential devices ‘

) CdnfrcigrlhétfﬁméntatiOn and Protection

gj AC/

?alibrat%on/fepair/peplacement of instruments for indication,
integration and recording
Operation test of principal protective relays

DC Auxiliary Power Supplies

H

HB“ . _

"C". ' -

Replacement of storage batteries installed in Phase I1
Replacement of defective MCCB's

Replacement of rubber sealing strips for bearing housings

-Renewal of brake shoes

Changelof 1océti0n of oil mist separators from turbine pit
Supply of Vwbelts for the ventilation and A.C. systen
Operation test of automatic synchronizer

Replacement of defective switchgear equipment mounted inside

22kV outdoor cubicle

overhaul of 11kV circuit breakers in main circuit of No.l

_ and No.2 generators

overhaul of ACB's in low tension circuits installed in Phase

1 .
Supply of spare parts requested by EDL

£. Classification of York Items

Tﬁe Téam hés

proposed to élassify the work items in accordance with the

following categories in case of execution of the Repair Project:

Work I
Work II
Work II1I

Annex-

F. Operaﬁing

Execution of the works by the Contractor

Execution of the works by EDL personnel with technical guid-
ance services by the Contractor's supervisors

Execution of the works by EDL personnel only

2 shows the EDL's ideas on the said classification for execution.

Condition of the Units No.3 snd No.4

The Team has
is in a good
portions are
units can be

judged that the present .condition of the units No.3 and No.4
lével because the temperature and vibration of the respective
all moderate. Then, the continuous operation of both the
done, without any apprehension, until the overhaul of them

will be executed expectantly in coming 1990.
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ANNEX-1

Additional "1tems requested by EDL for the Project

Drginage Sump_Tank and Pressurized Tank

1.
2.

_Control.circuit/electrode command check

Pﬁmp%ng condition and water piping check and remedy

B. Intake Gate

1“0verhaul of control cablnet gate pogition indicator and brake
© system

Level indicator .
Transmitter

¢. Ccontrol, Instrumentation and Protection

1.
2.

SBignal lamps
" DC motors for speed changer and load limiter as spare

D. 110kV Switchgear

e W N

Overhaul of all air blast circuit breakers
Overhaul of instruemtation transformers and lightning arresters

.~ Supply of spare parts

Supply of one circuit breaker for primary side of local transformer

E. 11kV Switchgear

QN e W Ny

‘Overhaul

Overhaul/change of transformers of AVR for units No.3 and No.4

Electro-pneumatic valve for ABB
Closing coil and trippong coil for ABB as spare
Station post insulator for bug support to main transformer

Surge abscrbers (3 sets)

F 22KV . Sw1tchgear

(Overhaul or replacement of the following equipment:)

= N

0il circuit breaker
Dlsconnect1ng “switch
Current transformer
Watthour meter

Fault annunciator
Meters and relays

G. AC/DC Auxiliary Power Supplies

- A N

Lead acid sLorage batteries
Overhaul of low tension cubicle and of air circuit

Diluted sulfuric acid
DC voltmeter

breaker
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5. Hydrometer

H. Field Breaker

1. Air circuit breaker with'spare parts for units Neo.l and No.2

1. Main Control Board

1. Change of 3-phase watthoﬁr méfér‘for No. 1 transmission line
2. Fault analyzer ;
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ANNEX-2

Classification of Work Items

Hork 1 -

- WOrks for turblnes .and auxiliary equlpmenr
- Works for generators . ]4

- WOrks for kv swltchgear
u_Replacement of rubber seals for bearing housing
- Rplacement of generator air brake shoe .

- Chanqe of location of . 011 mist separator

- Operation test of automablo synchronizer -

- Works for 11kV switchgear

- Works for low tersion switchgear

Yy

Work IL°

- CalibraLion/repair/feplacement of instruments
- Operation. teskt of protectxve relays

- Replacement of storage batteries

- Replacement of defective MCCB's

Work 111

- works for auxiliary mechanical equipment

- Works for intake gate and gantry crane .

- Replacement/repair of distribution box on dam crest

- Replacement of defective switchgear equipment 1n31de 22kV cublcle
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Foreign Exchange

Department,

Ministry of Finance

fw—mu ;

AR (F)
INCOME STATEMENT
Ripé_ﬁillion

Financial year ended Dec, 31

1986

Hinistér of

Industry & Handicraft

1987
Total ganeration (gwn )y _ 566,6 _ 86?,5
EDL, gengrgtion ;(_GWH“) _ 566;5 ) iy :86? 3 
Gross imported power ( GwH ) - -
Losses ( %) 6eb 7.2
Power sold { GWH.) 528.9 * Boh,8
Average revenue { Kips/kwh:) 3.51 h.27
Income from:pléctricita sale 1,858.0 34376
" Qther Income » Excl, of sale 163.5 92.5
OPERATING. REVENUE 2,021.5 31553001
OPERATING EXPENSES
Solories and allowances 92.5 69.2
Btk purchase. _ - -
Consumpfion_of materials 253.9
Other cash operating expenses 111
Depracintion 524,0
Total Operating Expenses 981.4
OPERATING SURPLUS 1,040, 1
Interest on loans 22563
Income befors. tax and dividend - : 814.8
Tax and dividend payable to Goverment 4273
Adjustment for previous yesr 20,6
Net income 182.9 12407
Less Provision for ataff welfare 98.h4
Hat income retained by EDL. 8,5

Vi_entiahe, 117 AUG 1988
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1 97U ~ 9MsE 0.19  Bahts 029  Bahis
2 1975%F ~ 19814 9f 00105 U 0.01539 US$
3 51'_981# oA ~ 19824 9J1 0031  US$ 0.036  US$
a4 19827 0H ~ 19839 9f) 003379 US§ 003879 US$
5 198 108 ~ 19844F 9 0.03683 US$ 0.04183 US$
6 19844 10/ ~ 19853 9 0.04014 US$ 0.04514 US$
7 '1_-95:55}c 108 ~ 1964 9H 0.04376 US$ 0.04876 US$
8 19862F. 108 ~ 19879 98 00300 US$ 0.0350 US$
9 - ._1'§8'7£E 108 ~ 19904 9 0.0305 US$ 0.0355 US$

EDLEEY
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