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APPENDIX-I: Penstock Refurbishment Procedure
Penstock refurbishment

1. Water washing

Corroded and mud-accumulated penstock is washed with a high-pressure jet of water
to remove particles. The pressure used is around 100 bars.

e

Figure (b): After water washing (Original in colour)
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2. Sand Blasting

This is the main process of corrosion removal. Pressurized sand particles are struck
on the penstock surface in order to remove rust and to expose the bare metal. The
size of the sand particles used is 35 - 45 microns.

University of Moratuwa, Sri Lanka.

Frote (M A idr M SR pradang (IREEA in colour)

3. Second washing
If the salt content of the metal surface is high, another washing is done.

4. Primer coating

Just after the sand blasting, a primer (epoxy paint) coating is applied on the bare
metal of the penstock as an immediate protector to the metal. Otherwise, the metal
will corrode and change to a dark colour. Additionally, the primer coating will
support the top coat of paint to be applied well on the penstock surface. The
thickness of the coating applied is 80-100 microns.
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Figure (d): After primer is coated (Original in colour)

5. Intermgdiate coating
This coat ig@splied When the’primer coat ahid tép/finial codt'1s Hot compatible.

6. Final coats

This coating is the main coating used to keep the penstock protected for a long time.
Usually, the thickness of the coating is the factor of duration that the penstock will be
protected. Typically, to keep the penstock protected around 20 years, over 500
microns thickness of the coating is used. Usually this thickness is achieved applying
about 3-4 coatings. Usually different colours are used for each coating in order not to
retain an uncoated area by mistake.
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Figure (e): After final coating is applied (Original in colour)
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APPENDIX-II :Spill Data of the Ponds and the Calculations

Average
kpill rate
in a day [Rainfall
cusecs) fmm)
2009 May 20| 326.7 7.1 37.7 12.6 24.0 |3781.3 57.5 19.3
21 6.4 6.4 6.4 6.4 1.5 | 11852
23 15.7 7.1 15.7 15.7 14.0 | 311.5
24| 343 7.1 343 12.6 11.3 | 846.9 2.7 0.7
25| 50.2 7.1 50.2 12.6 16.0 | 871.1 2.8 3.8
799.0 835.0 823.0
2009 Jun. 27| 139 7.1 13.9 13.9 4.0 | 9653
28 8.8 7.1 8.8 8.8 6.0 | 4074
29 219 7.1 21.9 12.6 5.0 |1216.7 2.0 23.5
30 | 2577 7.1 37.7 12.6 22.0 |3253.8 414 30.5
659.0 592.0 685.0
2009  Jul. 37.7 12.6 13.3 |4823.9
37.7 12.6 24.0 |3106.5 33.6
37.7 12.6 12.0 | 3828.7 17.8
37.7 12.6 22.8 112503 . 5.2
seby o Merdiuwa38si1|Lankao.
' s & Pisrtations >
Sz 4, s 6.8 | 193.4 0.4
V. HUGMITL. A gl [ 80 | 3264
20.9 12.6 24.0 | 2419
2.5 2.5 2.8 | 2525 20.6
13.9 13.9
1.9 23.5
41.4 30.5
247.0 388.0 394.0
2009 Aug. 16| 182 7.1 18.2 18.2 4.5 | 11247 5.1
17| 17.8 7.1 17.8 17.8 7.3 | 682.0 9.7
480.0 474.0 4717.0
2009 Sept. 2 72.6 7.1 37.7 12.6 11.3 |1792.6 55.3
3 62.8 7.1 37.7 12.6 12.3 | 1424.0 23.8
4 97.1 7.1 37.7 12.6 9.5 |2840.1 28.3
5 50.4 7.1 50.4 12.6 21.5 | 651.2 17.8
6 61.6 7.1 37.7 12.6 22.0 | 777.8 422
7 348 7.1 348 12.6 24.0 | 402.8 49.8
8 63.5 7.1 37.7 12.6 223 1 792.8 48.8
9 12.8 7.1 12.8 12.8 53 | 6772 4.6
13 0.9
20 7.4 7.1 7.4 7.4 1.5 | 13704 12.4
22 4.7 4.7 4.7 4.7 1.5 | 870.4 | 508.0 402.0 581.0
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2009  Oct.

2009 Nov.

Year Month Day

23
29

ours |Average [Laxapan anyon orton
pilledppill rate ainfall ainfal
in a day  [Rainfall mm) (mm)
cusecs) |mm)
0.9 0.9 0.9 0.9 0.5 | 500.0
312 7.1 312 126  |20.5| 422.8
12.6  [24.0| 15694 239.0
12.6  [24.0| 6753.5 4423 34
12.6  [23.5| 2909.6 109.7 7.3
12.6  [24.0| 2942.1 259.6 6.8
126 [24.0| 21273 53.4 0.4
12.6  [24.0| 34115 1.4
12.6 7.3 | 4655.2
126 [23.0| 315.2 7.3
12.6 (240 468.8 10.9
126  |225]| 665.4 13.7 4.0
14.8 8.0 | 513.9 22.4 4.0
17.1 24.0| 1979 23.7 15.8
12.6 12.5| 1768.9 32.1 15.2
189 |24.0| 218.8 52.9 22.8
f Nd&rafidva a 14.8
b 26 “sal 33y | 703 81
s> Poglpl: O3 193 14.0
1t acdk [23.5 10.6 2.0
194 83 51. 7.7 0.8
143 23.8 | 166.7 17.9 43
13.7 |22.0| 1727 13.0 11.1
12.6  [23.0| 598.7 334 4.0
12.6 (240 2334 2.0 2.2
12.6 (220 2879 16.9 0.9
1.6
412.0 402.0 401.0
11.7 7.1 11.7 11.7 3.0 | 1083.3
0.3
4.6
13.7
19.2
16.7
1.7 1.7 1.7 1.7 1.8 | 261.9 16.6
1.6
2.8
6.2
0.8
217.0 264.0| 2.3 |338.0
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Year Month Day

ours [Average [Laxapan anyon orton
pilledppill rate ainfall ainfal
in a day  [Rainfall mm) (mm)
cusecs) |mm)
22 8.8
23 3.2
2009 Dec. 7 3.9
8 185.0 172.0| 0.3 |211.0
Total
2009 |(spilling) 4502.6 | 402.1 | 1611.5 727.4 (936.3 2115.1 447.7
[Average 75.0 15.9 | 1279.1 45.0 9.5
Max 583.5 442.3 33.6
Total
Rainfall 3507 3529 3910
2010 May. 2 14.1 7.1 14.1 14.1 43 | 921.6
5 16.5 7.1 16.5 16.5 12.0 | 381.3
7 0.6 0.6 0.6 0.6 0.3 | 650.0
19| 33.6 7.1 33.6 12.6 193 | 4842
2%;’ 30.8
el 3.1
!; L) D
25 146 | 7.1 146 | 146 |145] 2797
20 13.8 7.1 13.8 13.8 223 1717
27 2.3 2.3 2.3 2.3 1.5 | 416.7
28 6.8 6.8 6.8 6.8 9.5 | 1974
31 0.5 0.5 0.5 0.5 0.5 | 291.7
667.0 516.0 647.0
2010 Jun. 6 2.7 2.7 2.7 2.7 3.0 | 250.0
10| 11.5 7.1 11.5 11.5 4.3 | 750.0
11| 26.0 7.1 26.0 12.6 12.5]| 5783
12| 20.0 7.1 20.0 12.6 22.5| 2474
13 9.3 7.1 9.3 9.3 11.8 | 219.9
14| 34.1 7.1 34.1 12.6 13.8| 687.9
15 14.9 7.1 14.9 14.9 24.0| 1719
16 | 11.0 7.1 11.0 11.0 22.3| 137.6
17 4.2 4.2 4.2 4.2 10.5] 111.1
23 2.5 2.5 2.5 2.5 0.8 | 916.7
24 2.7 2.7 2.7 2.7 1.8 | 428.6 0.4
28 0.4 0.4 0.4 0.4 0.3 | 416.7
609.0 593.0 651.0
2010  Jul. 3 5.0 5.0 5.0 5.0 16.5| 83.3 609.0 625.0 719.0
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Year Month Day

ours [Average [Laxapan anyon orton
pilledppill rate ainfall ainfal
in a day  [Rainfall mm) (mm)
cusecs) |mm)
14 5.7 5.7 5.7 5.7 25| 6333
16 | 29.7 7.1 29.7 12.6 11.3| 7333
17| 249 7.1 24.9 12.6 7.5 | 9222
18| 909 7.1 37.7 12.6 24.0 | 1052.4 39.5
19| 312 7.1 31.2 12.6 24.0| 36l1.1
20 6.5 6.5 6.5 6.5 17.5]| 102.9 254
21 21.7 7.1 21.7 12.6 18.0| 3355 229
22 10.6 7.1 10.6 10.6 17.8 | 165.5 8.6
23 9.9 7.1 9.9 9.9 11.0| 250.0 13.6
24 10.1 7.1 10.1 10.1 20.0| 139.6 8.5
25 17.1 7.1 17.1 17.1 145 327.6 18.0
26 4.6 4.6 4.6 4.6 5.0 | 2542
0.0 0.0
2010 Aug. 14 2.4 2.4 2.4 2.4 0.8 | 888.9
13.3] 1540.9 8.9 54
1.8 | 904.8
2.0 | 9375
158 10939 | 2.7
ratowa, St Lanka: 39
s &6 DIEGsT tiong 126 163
20.5| 708.1 20.9
233 | 734.8 13.3 31.8
676.0 440.0 785.0
2010 Sept. 1 199.7 7.1 37.7 12.6 24.0 | 2310.8 26.1 43
2 22.6 7.1 22.6 12.6 14.5| 4325 5.5 3.9
3 21.6 7.1 21.6 12.6 24.0 | 250.0
4 21.6 7.1 21.6 12.6 24.0 | 250.0
5 28.1 7.1 28.1 12.6 20.5| 380.8
6 6.3 6.3 6.3 6.3 19.0| 92.1
7 53 53 53 53 7.5 | 195.7
8 8.4 7.1 8.4 8.4 21.8| 107.3
9 3.5 3.5 3.5 35 135 71.0
10 11.6 7.1 11.6 11.6 15.0] 215.2
12 17.0 7.1 17.0 17.0 19.0| 247.8
13 11.2 7.1 11.2 11.2 12.8 | 243.5
14 17.1 7.1 17.1 17.1 19.0| 250.0
15 5.2 5.2 5.2 5.2 175 82.1
16 9.1 7.1 9.1 9.1 18.0| 140.0
22 6.4 6.4 6.4 6.4 143] 1243
23 16.6 7.1 16.6 16.6 18.8| 245.6
24| 36.6 7.1 36.6 12.6 23.0 | 4420
25| 20.8 7.1 20.8 12.6 18.5| 3119
26 9.0 7.1 9.0 9.0 10.0 | 250.0 | 436.0 235.0 430.0
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Year Month Day

ours [Average [Laxapan anyon orton
pilledppill rate ainfall ainfal
in a day  [Rainfall mm) (mm)
cusecs) |mm)
27 3.8 3.8 3.8 3.8 4.0 | 260.4
28 5.4 5.4 54 5.4 6.0 | 250.0
29 6.3 6.3 6.3 6.3 7.0 | 250.0
2010  Oct. 1.3 | 550.0
15.0| 4519
22.3| 8539 2.2
16.5]| 5783
240 179.7
24.0| 344.1 5.1
23.3| 1037.6 18.4 32.8
24.0| 1004.6 11.1 71.4
24.0| 5833 12.8 64.0
24.0| 917.5 11.9 352
24.0| 878.5 19.4 327
24.0| 548.6 19.7 315
2401 602.9 20.0 15.9
24.0| 7865 |_
1OTADURY 34D 1| LAllKd.
s ¢2oPyigsettation:
3.0 | 867.6
15.0] 252.8
568.0 433.0 571.0
2010 Nov. 7 7.5 7.1 7.5 7.5 2.0 | 1041.7 23
8 20.3 7.1 20.3 12.6 9.0 | 625.0 1.8
26 12.1
27 61.6
28 2.4 2.4 2.4 24 1.3 | 5333 427
29 35.7
30 51.1
534.0 454.0 618.0
2010 Dec. 1 0.9 0.9 0.9 0.9 0.5 | 500.0
2 32 32 32 32 1.8 | 500.0
3 8.5
4 1.4 9.4
5 347 7.1 347 12.6 24.0| 401.6 53
6 24.0 7.1 24.0 12.6 10.8 | 620.2
7 32 32 32 32 9.3 94.9
8 30.6 7.1 30.6 12.6 9.8 | 871.8
9 254 7.1 254 12.6 15.0| 470.4 7.7
10| 384 7.1 384 12.6 24.0 | 4444 573
11 10.3 12.1
24 289.0 348.0 | 20.8 |311.0
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Year Month Day

ours [Average [Laxapan anyon orton
pilledppill rate ainfall ainfal
in a day  [Rainfall mm) (mm)

cusecs) |mm)

25 6.0
26 1.3 1.3 1.3 1.3 1.0
Total 1348.
2010 ((spilling) 2418.7 | 597.7 | 1804.6 971.8 5 308.5 734.0
Average 244 13.6 | 575.6 15.4 21.6
Max 199.7 57.3 71.4
Total
Rainfall 4388 3644 4732
2011 Jan. 9 98.7 7.1 37.7 12.6| 7.5 | 3656.5 6.7
10 | 100.8 7.1 37.7 12.6{20.0 | 1400.0 0.7
11| 134.7 7.1 37.7 12.6(24.0 | 1559.3 15.6 21.7
12 8.5 7.1 8.5 8.5/24.0| 98.4 3.9 14.8
13| 40.7 7.1 40.7, 12.6/24.0 | 4714 2.0 6.7
14| 111.2 7.1 37.7 12.6/24.0 | 1286.5 1.3 114
58.2 12.6(24.0| 673.6 2.3 3.2
37.7 12.6{24.0 | 5518.2
24.0 | 500.0
P A%ORTi |

240 645.0
31208737
V.11 13.0] 321
200 552
168.0 280.0 236.0
b1l Feb. 5 0.9
6 5.7
7 38
8 45
9 2.9
10 2.1
1 02
12 0.7
13 0.5
14
15
16 10
143.0 139.0 161.0
2011 Mar. nil 145.0 216.0 208.0
D01l Apr. 28| 6.1 6.1 6.1 61 |35 4821 | 3560 339.0 279.0
h011 May. 2 | 194 | 7.1 | 194 | 194 [150] 3597
23 857.0 [ 5.0 |467.0 712.0
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Year Month Day

ours |Average [Laxapan anyon orton
pilledppill rate ainfall ainfal
in a day  [Rainfall mm) (mm)
cusecs) |mm)
May 28| 6.4 6.4 19.4 194 [150] 118.1
31| 464 7.1 15.0| 8583
6.4 6.4
2011 Jun, 1 | 129 7.1 46.4 126 [24.0] 1493
2] 85 7.1 2.0 | 1180.6
19 52 52 12.9 129 [133] 1085
8.5 8.5 307.0 287.0 331.0
borl  Jul, 25| 1.4 1.4 52 52 |25 1578
26 0.1
1.4 1.4 360.0 437.0 465.0
2011 Aug, nil 343.0 280.0 353.0
2011 Sept, 10| 7.1 7.1 45| 4398
12| 137 7.1 55| 693.2
13 1064 | 7.1 7.1 7.1 [24.0] 1231.8 32
14| 344 7.1 13.7 137 [213] 449.0
15 08 0.8 37.7 126 |33 ] 641
344 126 675.0 462.0 681.0
2011 Oct. 1y, ] .08 | .08 | PR EED 175.0 194.0
bol1l Nov JTITVC Bll} Ul IVIUIAUUWA., 11| L dIINd.
2011 Dec. | ] Electronic Theses & Diissertationg 47.0 49.0
Total £ - 11 .
2011|(spilling) - 454.0“1‘53'lﬂgsmﬂt"‘%zg‘i 428.0 30.1 90.7
Average 53.9 15.9| 1310.7 5.0 4.8
Max 476.8 15.6 21.7
Total
Rainfall 3772 3129 3669
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APPENDIX-III: NL Tunnel Leakage Measurement

Table (a): Measurement results of New Laxapana tunnel leakage

Operating power of the
Generators Total L_eakage
Day | Time operating LT
Generator Generator measured
UnitNo1 | UnitNo2 | POWertMW) 1)
power(MW) | power(MW)
1 8:00 11 26 37 0.29
1 8:30 20 24 44 0.28
1 9:00 12 21 33 0.31
1 9:30 20 16 36 0.3
1 | 10:00 14 22 36 0.27
1 |10:30 20 20 40 0.3
1 | 11:00 20 11 31 0.28
1 | 11:30 20 27 47 0.28
1 | 12:00 30 28 58 0.3
1 | 12:30 15 23 38 0.28
1 | 13:00 12 12 24 0.28
1 | 13:30 21 15 36 0.28
1 | 14:.00 18 29 47 0.28
1 14-30 15 15 30 028
} EL' i,ii"'i_'_ 31 Ur '!”"’"’:if Hwva _":' aid |
g“ ,*' i Rtromig Thises ¢ DisscHgtions ]
551 | wesov libmrt.acll B
2 8:00 28 39 67 0.27
2 8:30 0 50 50 0.3
2 9:00 0 50 50 0.28
2 9:30 0 50 50 0.28
2 | 10:00 0 50 50 0.3
2 | 10:30 0 50 50 0.3
2 | 11:00 0 50 50 0.27
2 | 11:30 0 50 50 0.3
2 | 12:00 0 50 50 0.28
2 |12:30 0 50 50 0.28
2 | 13:00 0 50 50 0.28
2 | 13:30 0 30 30 0.28
2 | 14:00 0 50 50 0.28
2 | 14:30 0 50 50 0.28
2 | 15:00 0 50 50 0.28
2 | 15:30 0 50 50 0.28
2 | 16:00 0 50 50 0.28
2 | 16:30 0 50 50 0.31




Operating power of the

Generators Total Leakage
Day Time operating CIESIEILE
measured
Generator 1 | Generator 2 PR (m%/s)
power(MW) | power(MW)
2 | 17:00 0 50 50 0.3
3 8:00 11 26 37 0.27
3 8:30 16 20 36 0.3
3 9:00 29 16 45 0.28
3 9:30 31 26 57 0.28
3 | 10:00 50 20 70 0.3
3 | 10:30 39 37 76 0.3
3 | 11:00 30 30 60 0.27
3 | 11:30 36 35 71 0.3
3 | 12:00 50 28 78 0.28
3 |12:30 50 40 90 0.3
3 | 13:00 17 16 33 0.3
3 |13:30 23 27 50 0.27
3 | 14:00 29 27 56 0.3
3 | 14:30 29 27 56 0.28
3 | 15:00 18 21 39 0.28
3 | 15:30 23 19 42 0.28
3 | 16:00 10 10 20 0.28
3 | 1680 50 0] 10 9.28
BE3 | 17;00 10 Q 19 0.28
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APPENDIX-IV: The Load Curve

Average Load Curve of Sri Lanka in the month of January in 2012 is shown below.
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