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APPENDIX 1

Al1.1 Network Diagram of the Southern Province
Hambantota GSS-Kataragama Feeder

LiniverSiisor Moratuwa, St1 manka.
Plectrgmc dieses & @is&mﬁons
Wy bt oGl

Matara GSS —Galle Feeder

Figure Al.1: Network of the Southern Province

69



APPENDIX 2

A2.1 Transformer Load Data

Table A2.1 Load Reading data of the Transformers in the Kataragama Feeder

No. | SIN Name Capacity/volt | Type Load Substation Voltage
RE BULK RN YN BN
1 | H380 | siribopura Water 100/33 BulkiRe | 3 29 240 240 240
2 | H 390 Sabaragmu Niwasas 100/33 18 236 236 237
3 |H395 |CARE vayasa #0bl33 27 237 237 233
4 | H400 | sajith Fo d on 1§ol38 » 236 236 236
5 | H405 | Hungamavillage 100/33 8 237 237 237
6 | 4410 | Singapore Niwasa 100/33 38 236 236 236
7 | H415 Harbour house 160/33 9 238 238 239
8 | H420 | Harbour house 2 100/33 24 238 237 236
9 |H430 | TSuchi 160/33 48 238 237 239
10 | H435 | T Suchi International School 400/33 4 238 238 238
11 | 4440 | swarabamagama 160/33 9 225 236 236
12 | 4445 | sahinda Salt 50/33 Bulk 1 244 244 239
13 | H450 | Kondankala Salt 100/33 Bulk 12 252 249 254
14 | H4s5 | Work Shop 100/33 Bulk 52 250 251 249
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No. Type Load Substation Voltage
SIN Name Capacity/Volt RE Bulk RN YN BN
15 | H460 | Nawalak Salt 400/33 Bulk 20 248 248 248
16 | H465 | 8 Paththiya 100/33 Bulk 0 232 235 230
17 | H470 | Ralabadanaya 100/33 Bulk 0 240 241 240
18 | H475 | T SuchiJ 100/33 26 236 236 236
19 |H480 | TSuchiH 160/33 23 236 0 236
20 | 4485 | T suchi Aéé-f' 10133 19 233 235 236
21 | Hago | Mayurditka o) 160133 195 032 231 230
22 | H495 | Ruwanptifa =" 160/33 1 236 236 237
23 | 4500 | Sthuthi \/-i>I-ie-_51é‘:Entrance 160/33 10 230 231 231
24 | Hs01 | Sthuthi Village 100/33 14 236 235 236
25 | 4505 | Methsewana 160/33 17 241 234 235
26 | H510 | Koholalankala 100/33 42 241 235 237
27 |Hs515 | udamalala 100/33 26 230 230 230
28 | Hs18 Veheragala Aramaya 100/33 0 234 234 234
29 | 4520 | Julagamuwa 100/33 32 230 230 230
30 | Hs25 | Pallemalala 160/33 71 238 239 228
31 | Hs30 | wanajeevee 100/33 2 225 227 225
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Load Substation Voltage

No. Type

SIN Name Capacity/Volt RE Bulk RN YN BN
32 | 4535 | weligaththa 100/33 79 230 230 230
33 | H538 | Boondala Saltha Factury 160/33 Bulk 1 235 235 234
34 | H539 | Boondala Soltam Village 100/33 3 233 232 233
35 | H540 | Boondala villege 100/33 32 228 233 234
36 | 4545 | Siriyagama 100/33 31 233 233 233
37 | Koos Kohonwbqégﬁapelessa Cthifnilas P 10033 51 220 220 220
38 | koos Weerahg ﬁ : 100133 25 219 219 219
39 | K010 | Weerahbla watér Board 10033 . 14BUKRe | 30 22 220 220 220
40 | o12 | saliyapura 100/33 38 225 225 225
41 | K015 | Beralihela 04, 05 Colony 100/33 71 226 226 226
42 | K020 | Beralihela 03 Colony 160/33 107 226 226 226
43 | K025 | Mahaweli Farm 100/33 Bulk 11 231 231 231
44 | K026 | Joolpallama 100/33 66 221 221 221
45 | K027 | Tele Cinema Gammanaya 630/33 Bulk 10 228 228 228
46 | K028 | Kodigahawewa 250/33 7 238 238 238
47 | K030 | Ranminithenna Old 100/33 52 221 221 221
48 | K035 | Ranminithenna New 100/33 15 220 220 220
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Load Substation Voltage

No. Type

SIN Name Capacity/Volt RE Bulk RN YN BN
49 | K037 | Thambarawa 100/33 1 224 224 224
50 | K040 | samaguliya 100/33 36 205 205 205
51 | K045 | Kawanthissapura 6th Miles Post 100/33 46 228 230 229
52 | K050 | 18th Batalian Camp 100/33 7 229 229 229
53 | K055 | Whnaudyanaya(Gamudawa) 100/33 30 230 229 208
54 | K060 | Celiel Towse. 10ol33 32 223 222 221
55 | K 065 Jayasingjj:f H tel 100133 2 118 118 118
%6 | k 070 Wedasitig‘ qé’{_ 160/33 63 236 236 236
57 | K075 | Roshan Hoiel 250/33 Bulk 57 234 234 234
58 | K080 | Chamila Hotel 100/33 79 222 225 225
59 | K085 | Port Authority Pilgrims Rest 100/33 Bulk 2 210 210 210
60 | K090 | Kataragama Hospital 160/33 136 223 223 223
61 | K095 | C.E.B. Circuit Bunglow 100/33 66 220 220 220
62 | K100 | Delman Hotel 100/33 Bulk/iRe | »g 5 219 220 220
63 | K101 | Army Circuit Bunglow 250/33 Bulk 19 224 224 224
64 | K102 | Police Circuit Bunglow 160/33 Bulk 3 228 227 227
65 | K105 | C.T.B. Deport 400/33 80 225 227 227
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Load Substation Voltage

No. Type

SIN Name Capacity/Volt RE Bulk RN YN BN
66 | K110 | wallimatagama 100/33 76 218 218 219
67 | K113 | Bodirajapura 100/33 16 218 218 219
68 | K114 | Kataragama Army Camp 100/33 4 228 229 228
69 | K115 | sithulpawwa 250/33 22 212 212 213
70 | K120 | C.E.B. Depot 400/33 268 238 238 238
11125 President_;"e&‘}f:g_it Bunglow 10033 Bulk f1%, 225 225 225
72 | K126 | Presidéatond 16032 Bulk 20 234 234 234
73 | K130 | KiriwehdfaNew 250/33 114 226 225 226
4| K132 Mailagarﬁé_liiéw 100/33 103 224 226 226
75 k135 | Milagama 100/33 74 223 223 223
76 | K140 | Galahitiya Diyawaragammanaya 100/33 10 223 223 223
77 Sellakat_aragama New

K 145 Darmanikethana 100/33 71 219 219 218
/8 | K150 | Sella Kataragama 160/33 172 226 226 226
79 | K151 | Kohombadigana 100/33 32 229 229 229
80 | K152 | Dambe 100/33 16 230 230 230
81 | K154 | Shopping Complex Sella 100/33 Bulk 0 214 214 214
82 | K155 | Sacret City 1 100/33 93 215 215 215
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Load Substation Voltage

No. Type

SIN Name Capacity/Volt RE Bulk RN YN BN
83 | K157 | Sacret City 2 250/33 08 230 230 230
84 | K160 | water Board Kataragama 650/33 Bulk 84 228 228 228
85 | K165 | Dewalaya 160/33 41 225 225 225
86 | K170 | Gothamigama 100/33 54 222 222 222
87 | k171 | Gaminipura 100/33 33 231 231 231
88 | K 172 Nagahawéggiya 10033 23 208 228 228
89 | k175 meeherﬁ : 25033 54 220 224 224
%0 | 1005 | colony 11, = 100/33 64 215 215 218
91 | 1010 | AirForce Camp 1 100/33 Bulk 1 224 225 225
92 | 71015 | Weerawila Farm 1 100/33 BukiRE| g 2 226 226 225
93 | 7020 | Senasuma 100/33 23 224 223 221
94 | 1025 | Air Force Camp 2 400/33 Bulk 63 225 223 224
9 | 1030 | Weerawila Farm 2 150/33 36 225 226 227
9 | T035 | Weeravila Garment 400/33 BulkRE | 7 0 225 225 225
97 | 71040 | Weeravila New Town 100/33 47 221 221 220
98 | T041 | Weerawila Tea 250/33 Bulk 0 221 221 221
9 | 1045 | Open Prison 100/33 BUlKRE | g4 17 223 213 221
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Load Substation Voltage

No. Type

SIN Name Capacity/Volt RE Bulk RN YN BN
100 | 1050 | saliyapura 100/33 54 220 219 217
101 ] v 055 | uduwila 100/33 60 225 226 227
102 | 1060 | Gangeyaya 100/33 55 215 216 215
103 | 1065 | Rubberwatta New 100/33 85 220 220 220
104 | 1070 | Rubberwatta Old 250/33 155 223 224 223
105 | 1975 | Medavelena 250133 161 229 228 238
106 | To80 | Akkard a0 100133 88 220 218 212
1071 1 085 Koththaniéﬂi 100/33 Bulk/iRe 1 1 221 221 220
108 | 1090 Kasingarﬁé%i& 160/33 72 216 215 216
109 | 1995 | Kerenodaya 100/33 61 228 226 221
110 | 1100 | welipothewela Old 100/33 54 223 222 225
111 | 1105 | walagampatthuwa 100/33 21 217 217 219
1121 1108 | Diyasyaya 100/33 34 214 217 215
113 | 1110 | welipothewela Near 100/33 21 215 216 215
11417115 | Nedigamwila (Navodya) 100/33 34 211 216 216
115 1120 | Unawa 100/33 71 219 220 218
116 | 1121 | Ikkapallama 100/33 51 220 219 220
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Load Substation Voltage

No. Type

SIN Name Capacity/Volt RE Bulk RN YN BN
1171 1125 | Halmillawa(Attikkawa) 160/33 85 228 228 226
118 | 1130 | Thelulla Water Board 160/11 76 228 227 227
119 | 1135 | Pustholamulla 100/11 41 213 212 214
120 | 1138 | Elephent Reach 100/11 Bulk 44 230 230 229
121 | 1140 | vala Junction 100/11 94 207 206 205
122 | 1145 | Modara Fiélééga 0011 11 216 217 218
123 | 7150 Andaragg a 100k & 4 219 222 220
124 | 1 155 Sidujayaé: ; 100/11 52 218 221 220
125 | 1160 | Kirinda 160/11 120 221 218 210
126 | 165 | Kirinda Harbour 160/33 Bulk 4 225 226 226
1271 1170 | Yodakandiya 250/33 144 210 207 211
128 | 1175 | uddagandara 100/33 30 211 212 211
129 | 1176 | vilamulla 100/33 33 218 217 219
130 | 1180 | Diyawara Gammanaya 250/33 72 210 210 211
131 v185 | wewayaya 100/33 5 213 214 213
132 | 1186 | wanamal 100/33 2 228 228 228
133 | 1190 | Koragaha Ulpatha 100/33 4 214 214 214
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Load Substation Voltage

No. Type

SIN Name Capacity/Volt RE Bulk RN YN BN
134 | 1192 | Magulmal Viharaya 100/33 0 216 214 216
1351195 | vala 100/33 Bulk 13 225 224 226
136 | 1196 | vala Village 400/11 Bulk/iRe 0 74 227 229 228
137 | 1197 | Palatupana Salt 100/11 Bulk 8 220 219 219
138 | 11998 | valacamp 100/11 Bulk 8 215 216 214
139 | 1200 Kasingarr]éf—- 16033 81 218 218 218
140 | 1505 | cEB Thiske pok33 35 230 229 230
141 | 1210 | Kachchatiyagama 100/33 87 225 225 225
142 | 1515 | selinco 100/33 Bulk 3 229 229 229
143 | 1220 | Pehekamhala 160/33 98 230 230 230
144 | 1222 | Ruvin Rice Mill 100/33 Bulk 1 238 236 238
145 | 1 223 Halambagaswewa 100/33 80 220 221 223
146 | 1225 | Tissa Rest House 630/33 BulkiRE | 133 131 223 223 223
1471 1226 | Tikiriudanagama 100/33 30 212 211 209
148 | 1230 | vatala 100/33 82 205 206 209
149 | 1235 | Ekamutugama 100/33 44 210 213 214
150 | 1240 | sadungama 100/33 84 217 219 217
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No. Type Load Substation Voltage
SIN Name Capacity/Volt RE Bulk RN YN BN
151 | 1245 | Gemunupura 160/33 53 226 227 227
152 | 1050 | wijithapura 100/33 35 219 218 218
153 | 1255 | Dambewelena 100/33 39 227 227 227
154 1 1260 | Debarawewa Water Board(Villege) 100/33 71 225 226 227
155 | 1265 | Debarawewa Water Board(Bulk) 160/33 Bulk 0 228 228 228
156 | 1270 Debarawgﬁéfrgecom 100/33 Ak 8 223 224 223
157 | 1275 | Debardidia Bédpital 590133 Bul/Re - a3 6 224 224 223
158 | 1280 400/33 59 226 229 228
159 | 7360 | Weeravila Economical Centre 250/33 Bulk 1 224 224 223
160 | 1385 | Priyankara Hotel 160/33 BulkiRe | 79 38 219 219 219
161 | v 390 | sandagirigama 100/33 5 210 219 212
162 | 1395 | sandagirigama Junction 100/33 86 214 214 216
163 | 1400 | High biscus Hotel 100/33 Bulk 12 220 220 220
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A2.2 Planning Process

The planning task is to ascertain the capability of the network with respect to the demand growth
and identify reinforcement proposals that enable the network to handle the future demand, within

the planning horizon.

The basic variables involve in this task are described below.

Table A2.2: Planning Process

Task

Description

1. Network Data

The network is being modified continually. At present
updating of the network database with these modifications is

updating not done methodically. Therefore, the existing network will be
visited by field staff and all the modifications will be noted
and network database will be up-dated accordingly.
2. Load Data Load reading of each substation will be taken during peak
updating hours. This loadina data will be used to run computer
simulatjon to ascertain network performance theoretically.
3. Load

forecasting

a
SEfiure demand will be Torecasted using past sales data and

" %nticipated Major-toats.

4. Modeling and
Analysis

Computer aided modeling and load flow studies are used for
this purpose. Network performance is analyzed and
reinforcement proposals are made for each case when the
planning criteria is violated thus bringing the network
parameters in to acceptable limits.

5. Economic
Evaluation

Although implementations of reinforcement proposals are
mandatory from social view point, it incurs substantial cost to
the utility. Therefore it is much imperative to foresee cost
benefit scenario of each proposal. The analysis is given in
Chapter 8.
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A2.3 Terms

Load factor

Load factor is defined as the ratio between average demand of any customer or group of
customers over a period to the Maximum Demand over the same period.

Average Demand
Load Factor = ---------m--mmmmmmemeeeee-

Maximum Demand

Electrical circuits have to be designed to provide the peak power which may occur for a short
period of duration. During off peak, the capacity of the network is under-utilized. Therefore, load
factor can be considered as a measure of utilization of electricity network.

Energy Demand m

'/

The energy demand oﬁhe IS given by,

Energy di
Annual Energy demand = Peak demand x Load factor x 365 x 24
Load factor, e = Annual Energy demand

Peak demand x 365 x 24

= Annual Average demand

Peak demand

The daily load curves of typical days of various seasons are drawn and load factors are derived
using above formula.
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Utilization Factor

Ratio of the Maximum Demand to the rated capacity

Maximum Demand

Utilization Factor = et

Rated Capacity

Loss of Energy

Loss of energy varies with the time as load varies. Loss curve is steeper than its respective
demand curve as the losses are proportionate to the square value of current loss curve.

A hypothetical time,._,._céill,ied ‘Utiizationl Time of lasses W T is-dérived such a way that the
losses during this tihﬁ%@ith contmuousiioad equatae the peakdoathis asisame as the losses of the
system with actual I-_i)giding ower the | daymfihefallowing empirical formula known as Jung’s

formula was used to evaluate the UTL.

e? (2+e%)x 365 x 24
UTL T s
(1+2e)
Energy loss due to actual load is;
Loss of Energy = (Peak Power Loss x UTL)

Peak Power Loss is obtained from load flow studies.

hrs/year

kWh/year

: e- Load factor
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Cost of Losses
Cost of losses = Capacity cost + Energy cost

= C. x (Peak power loss) + E ¢ x (Energy loss)

C . - Investment per year through generation to distribution required for supplying an incremental
1kW at the point of distribution (Rs./kW, year).

E . - Operation and maintenance cost of generation, transmission and distribution of 1kW at
distribution point. (Rs./kWh, year).

A2.4 Planning Criteria

Loading criteria of conductors is the 70% of thermal rating of the conductor and emergency
rating is taken as 125%;0f the itherroal rating;

()

S
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Table A3.1 Voltage Levels of the existing feeder and the capacitor placement of the feeder
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33 | 24.4 | 657 | 30.8319 | 3.51 | 31.8417 | 3.41 | 31.8747 | 3.64 | 31.7988 | 3.56 | 31.8252 | 3.52 | 31.8384 | 3.65 | 31.7955 | 3.51 | 31.8417
34| 251 | 6.74 | 30.7758 | 3.59 | 31.8153 | 3.5| 31.845| 3.72| 317724 | 3.64 | 31.7988 | 3.6 | 31.812 | 3.74 | 31.7658 | 3.6 | 31.812
35 | 26.8 | 7.18 | 30.6306 | 3.77 | 31.7559 | 3.67 | 31.7889 | 3.92 | 31.7064 | 3.83 | 31.7361 | 3.78 | 31.7526 | 3.94 | 31.6998 | 3.78 | 31.7526
36 | 28.1 | 7.49 | 30.5283 3.79 | 31.7493 | 405 31.6635 3.96 316932 3.91 31.7097  4.07 | 31.6569 | 3.91 | 31.7097
37 | 284 | 7.57 | 30.5019 B {CLR% v 40P NARSBvda Sy§8] 395 |(3.6965 | 411 | 316437 [ 3.94 | 31,6998
38 | 28.5 | 7.61 | 30.4887 383 | 317361 |- 411 | 31.6437 | 4.01 |'31.6767 | 3.96 | 31.6932 | 4.13 | 31.6371 | 3.96 | 31.6932
39 | 286 | 7.63 | 304821 3,96 13 CIT0RIC d1bhC3TEaX, 4.0 5SCHBA [BO11S31.6899 | 4.14 | 31.6338 | 3.97 | 31.6899
40 | 28.9 | 7.69 | 30.4623  4.01 388 | 31.7196 | . 416 | 316272 | 4.05| 31.6635| 4| 31.68| 4.18| 31.6206 | 4.01 | 31.6767
41| 293 | 7.75 | 30.4425 4.0: 395 | V317831 M4 215 18%07 | 4.09 | 31.6503 | 4.06 | 31.6602 | 4.23 | 31.6041 | 4.07 | 31.6569
42| 29.4 | 7.77| 304359  4.09 31.6503 3.94 31.6998 422 31.6074 41 31647 4.08 316536 | 4.24 | 31.6008 | 4.09 | 31.6503
43| 30| 7.86 | 30.4062 | 4.19 | 31.6173 | 4.01 | 31.6767 | 4.28 | 31.5876 | 4.15 | 31.6305 | 4.16 | 31.6272 | 4.3 | 31.581 | 4.17 | 31.6239
44 | 30.8 | 7.95 | 30.3765 | 4.28 | 31.5876 | 4.06 | 31.6602 | 4.33 | 31.5711 | 4.19 | 31.6173 | 4.25 | 31.5975 | 4.36 | 31.5612 | 4.26 | 31.5942
45 | 32.1 | 8.09 | 30.3303 | 4.42 | 31.5414 | 4.14 | 31.6338 | 4.41 | 31.5447 | 4.23 | 31.6041 | 4.38 | 31.5546 | 4.44 | 31.5348 | 4.38 | 31.5546
46 | 32.3 | 8.11 | 30.3237 | 4.44 | 31.5348 | 4.15 | 31.6305 | 4.42 | 31.5414 | 4.24 | 31.6008 | 4.39 | 31.5513 | 4.44 | 31.5348 | 4.4 | 31.548
47 | 32.4 | 8.12 | 30.3204 | 4.45 | 31.5315 | 4.16 | 31.6272 | 4.43 | 31.5381 | 4.24 | 31.6008 | 4.4 | 31.548 | 4.45 | 31.5315 | 4.41 | 31.5447
48 | 329 | 8.17 | 303039 | 45| 31.515| 4.18 | 31.6206 | 4.46 | 31.5282 | 4.25 | 31.5975 | 4.45 | 31.5315 | 4.48 | 31.5216 | 4.45 | 31.5315
49 | 342 | 831 | 30.2577 | 4.64 | 31.4688 | 4.26 | 31.5942 | 4.53 | 31.5051 | 4.29 | 31.5843 | 4.57 | 31.4919 | 4.55 | 31.4985 | 4.58 | 31.4886
50 | 35.3 | 8.41 | 30.2247 | 4.73 | 31.4391 | 435 | 31.5645 | 4.63| 31.4721| 433 | 31.5711 | 4.66 | 31.4622 | 4.62 | 31.4754 | 4.66 | 31.4622
51| 36.1 | 8.47 | 302049 | 4.8 | 31.416| 4.42 | 31.5414 | 4.69| 31.4523 | 436 | 31.5612 | 4.71 | 31.4457 | 4.66 | 31.4622 | 4.72 | 31.4424
52 | 36.6 | 8.51 | 30.1917 | 4.84 | 31.4028 | 4.46 | 31.5282 | 4.73 | 31.4391 | 4.38 | 31.5546 | 4.75 | 31.4325 | 4.69 | 31.4523 | 4.76 | 31.4292
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= & & & & = o & &
£ £ |2 £ |2 s | s £ |8 5 28 |8 |2 £ |8
EY¥ o= 8= g3 S=x s 3 Sx T 2| S=x s 8 S£ o= S 3 TS Ss=x c 2 S=

2/ 383338 | a528 |~522 w35 =23 <5 28 |<822 A5 2S o528

53 [ 376 | 86| 30.162 | 4.93 | 31.3731 | 4.55 | 31.4985 | 4.82 | 31.4094 | 4.43 | 31.5381 | 4.83 | 31.4061 | 4.74 | 31.4358 | 4.84 | 31.4028
54 | 39| 871 30.1257 | 5.04 | 31.3368 | 4.66 | 31.4622 | 4.93 | 31.3731 | 4.48 | 31.5216 | 4.92 | 31.3764 | 4.81 | 31.4127 | 4.93 | 31.3731
55| 42.2 | 897 | 30.0399 | 5.3 | 31.251 | 4.92| 31.3764 | 5.19| 31.2873 | 4.61 | 31.4787 | 5.15 | 31.3005 | 4.97 | 31.3599 | 5.16 | 31.2972
56 [ 43]9.03( 30.0201 | 5.36 | 31.2312 | 4.98 | 31.3566 | 5.25| 31.2675| 4.63 | 31.4721 | 5.2 31.284 | 5.01 | 31.3467 | 5.21 | 31.2807
57 | 441 | 9.12 | 29.9904 | 5.45 (812015 5071353269 33F |\ AL2A78(, 467 314539 528 31.2576 | 5.08 | 31.3236 | 5.29 | 312543
58 | 44.6 | 9.16 | 29.9772 54§ 3L 916 | 517 31.317 7 538 312246 | 4.69 |’314523°[5.31 | 31:2477 | 5.11 | 313137 | 5.32 | 31.2444
59 | 44.8 | 9.17 | 29.9739 : 11 SA1CC3161081)C 513010902130 laM 85821 1ko) | 5(331/531.2411 | 5.12 | 31.3104 | 5.33 | 31.2411
60 | 45| 9.17 | 29.9739 5131 313071 |... 54, . 31218 | 47| 31.449 | 534 | 31.2378 | 5.13 | 31.3071 [ 5.35 | 31.2345
61| 46| 9.26 | 29.9442 %51 1313807 " 5 ats 3131206 | 4.76 | 31.4292 | 5.41 | 31.2147 | 5.19 | 31.2873 | 5.42 | 31.2114
62 | 463 | 9.28 | 29.9376 | 5.61 | 31.1487 | 5.23 | 31.2741 55| 31.185 | 4.78 | 31.4226 | 5.43 | 31.2081 | 5.21 | 31.2807 | 5.44 | 31.2048
63 | 46.9 | 9.33 | 29.9211 | 5.66 | 31.1322 | 5.28 | 31.2576 | 5.55| 31.1685 | 4.83 | 31.4061 | 5.48 | 31.1916 | 5.25 | 31.2675 | 5.48 | 31.1916
64 | 47.1 | 9.34 | 29.9178 | 5.67 | 31.1289 | 5.29 | 31.2543 | 556 | 31.1652 | 4.84 | 31.4028 | 5.49 | 31.1883 | 5.26 | 31.2642 | 5.5 | 31.185
65 | 47.2 | 9.35 | 29.9145 | 5.68 | 31.1256 | 53| 31.251| 557 | 31.1619 | 4.85| 31.3995 | 55| 31.185| 5.26 | 31.2642 | 55| 31.185
66 | 47.4 | 9.36 | 29.9112 | 5.69 | 31.1223 | 5.31 | 31.2477 | 5.58 | 31.1586 | 4.86 | 31.3962 | 5.51 | 31.1817 | 5.27 | 31.2609 | 5.51 | 31.1817
67 | 47.6 | 9.38 | 29.9046 | 5.7 | 31.119 | 5.33 | 31.2411 56| 31.152 | 4.87 | 31.3929 | 5.52 | 31.1784 | 5.28 | 31.2576 | 5.53 | 31.1751
68 | 47.7 | 9.38 | 29.9046 | 571 | 31.1157 | 5.33 | 31.2411 | 561 | 31.1487 | 4.88 | 31.3896 | 5.53 | 31.1751 | 5.29 | 31.2543 | 5.54 | 31.1718
69 | 48.8 | 9.45 | 29.8815 | 5.78 | 31.0926 | 5.4 | 31.218 | 5.67 | 31.1289 | 4.95 | 31.3665 | 5.59 | 31.1553 | 5.34 | 31.2378 | 5.6 | 31.152
70 | 49.1 | 9.47 | 29.8749 | 5.79 | 31.0893 | 5.42 | 31.2114 | 569 | 31.1223 | 4.96 | 31.3632 | 5.6 | 31.152 | 5.35| 31.2345 | 5.61 | 31.1487
71| 49.2 | 9.47 | 29.8749 | 5.8 | 31.086 | 5.42 | 31.2114 | 5.69 | 31.1223 | 4.97 | 31.3599 | 5.61 | 31.1487 | 5.35 | 31.2345 | 5.62 | 31.1454
72 | 49.5 | 9.48 | 29.8716 | 5.81 | 31.0827 | 5.42 | 31.2114 57| 31.119 | 4.97 | 31.3599 | 5.62 | 31.1454 | 5.36 | 31.2312 | 5.62 | 31.1454
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a & & & & o o & &

£ £ |2 £ |e £ a s |2 8 28 | £ |2 £ |8

Egrdry (Ssog Sxop [Sx|mg S5Sp (2858 |Sx2y |33y
o EBEL B s IR R 52|E=L IR g2 £3 R g% EL
2|38 33 353 -5 2> ~3S 2> mS | 2> + 5 =5 <« > 22 n o 2> s 2>
73 | 49.6 | 9.49 | 29.8683 543 | 31.2081 | 571 | 31.1157 | 4.98 | 31.3566 | 5.62 | 31.1454 | 5.36 | 31.2312 | 5.63 | 31.1421
74 | 49.9 | 9.49 | 29.8683 5.43 | 31.2081 | 5.71| 31.1157 | 4.98 | 31.3566 | 5.63 | 31.1421 | 5.37 | 31.2279 | 5.63 | 31.1421
75 | 50.2 | 9.49 | 29.8683 544 | 31.2048 | 5.71| 31.1157 | 499 | 31.3533 | 5.63 | 31.1421 | 5.37 | 31.2279 | 5.63 | 31.1421
76 | 50.3 | 9.49 | 29.8683 544 312048 571 31.1157 499 313533 563 31.1421 537 | 31.2279 | 5.63 | 31.1421
77 | 50.4 | 9.49 | 29.8683 [5144 1302048 <, -7 I\ Al571: A9 3135331 563 1,31.1421 | 5.37 | 312279 | 5.63 | 31.1421
78 | 50.5 | 9.49 | 29.8683 441 312048 |- 572 | 311124 | 4.99 |731.3533 | 5.63 | 311421 | 5.37 | 31.2279 | 5.64 | 31.1388
79 | 514 | 95| 29.865 BAeCITORIC slhCSeHa 4.9955CEEa [B331531.1421 [ 5.37 | 31.2279 | 5.64 | 31.1388
80| 51.7| 95| 29.865 545 | 312015 | _ 572 | 311124 | 499 | 31.3533 | 5.63 | 31.1421 | 5.37 | 31.2279 | 5.64 | 31.1388
81| 519| 95| 29.865 %45 3130t M S 1 95104 | 4.99 | 31.3533 | 5.63 | 31.1421 | 5.37 | 31.2279 | 5.64 | 31.1388
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