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MU AP 7= - F=TOHE

%1 CCagR - A5 W fit (am)] |
e - | -

WM . lﬁ 2R 3 4N 5B 68 TH 8] QH 100 1A 124
 Kiuoga 1548 421 M7 626 283 407 357 283 399 284 357 3%6 404
Talasea 4157 738 704 640 460 198 126 113 109 10 166 251 454
Kokoda 3696 336 333 365 328 259 187 180 224 273 320 407 362
Hoskins 3563 610 641 632 368 163 125 128 135 140 140 217 430
Nadang 303 340 314 313 439 I8 235 16 123 152 267 306 305
Namatanal 3431 438 407 418 31 211 173 18T 154 125 189 299 407
Kariavi 339 38 34 410 303 263 173 205 217 - 263 305 286 346
Yabag 3015 300 301 343 23 189 136 127 193 265 266 262 310
Vanizo 2677 263 258 368 241 190 175 193 154 133 158 185 284
Mount Hagen 2586 264 271 285 253 184 119 131 171 221 221 208 258
Asbunti 2554 245 253 208 246 181 119 150 178 205 241 213 206
Popondetla 2482 201 268 204 240 195 {12 85 99 Wl 117 184 33
Buka 2382 37 280 326 23 194 1S M7 M7 14T 165 208 247
kondisva 2249 249 239 283 241 152 &7 84 17 182 200 185 224
Dary 2063 280 258 325 321 23 18 93 52 42 55 11 204
Rabaul 2003 230 244 26 209 129 14 104 103 94 118 173 238
Goroka 1921 230 254 266 204 13 54 49 74 @ 154 1N 243
Genbogl 1914 188 241 245 152 117 75 75 93 M6 156 175 213
NCD 1197 169 221 191 167 51 40 20 34 40 . 40 69 156
Ningerva 7333 513 483 665 500 899 686 611 770 500 562 322 479
Losuia 3342 425 431 380 33 B2 306 306 200 27t 257 239. 268
Lorengay 3881 325 207 307 333 275 335 398 367 281 274 285 284
Telefemin 3527 255 286 317 297 304 286 315 326 31 310 232 231
Xavieng 3183 321 285 298 299 260 242 208 226 191 240 244 326
Kiets 3020 259 255 301 200 233 250 259 243 210 250 242 233
Nendi 2800 231 267 27 22 213 183 239 253 284 269 204 219
Vewak 2219 133 119 154 188 227 198 189 16 207 228 196 136
Posio 6541 - 235 151 226 262 449 846 1261 1195 717 463 250 237
Kikeri  © ST72 314 330 360 441 750 718 652 556 610 473 329 300
Lae 4617 267 231 324 403 424 414 501 517 473 |6 36 332
Finschhafen 4417 140 95 135 301 464 589 855 568 531 402 297 227
Kandrian 3885 123 115 142 184 350 556 697 630 468 277 184 140
Kereaa 3612 231 232 264 289 437 386 347 331 36 289 209 209
Malau 3192 148 175 196 261 356 329 308 342 501 5 112 12

(J157% - Jackson Rannells,op.cit.,p.147)
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8.0 Sunshine

Mulinuun daity Sunshine hours,
Year : Montls

| Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec
1985} 65 ] 46 | 59 | S.1 | 57 | NA| 68 | 78 | 1.7 | 77 ] 69 | 65

1986 | NA I NAINA I NA | 60| 70 | 7Y 162 ] 70 60 | 52 { NA

1987 63 1 63 [ 68 | 59| 64 | NA | 53 { 62 | 62 | 68 | 76 | 45

1988 | 5.4 | 58 | 75 | 58 | 68 | 67 1 51 | 76 | 64 | 64 | 48 | 41

198960 | 41 [ 59 | 531 68 | 7.1 | 76 | 87 | 84 | 68 | 46 1 44

1990 NA [ NA [ NA | 601 76 | 71 | 7.1 | 89 | 75 § 84 | 57 | 43

1991 57 | 64 )1 64 | 74 |68 | 68 | 69 {65 | 74 | NA | NA | NA

19921 7.1 59 1 SO NA| SO j71 |78 166|681 8316783

1993 67 1 55 | 60 | 39156 | 55|57 |52 |74 ]| 64|55 ] 60

1994 | 6.0 7.5 5.6 58 | 64 | 72 | 69| 69 1 68 | 7.1 | 57 | 53 |

The above 1nf0rmahon was obtained from the Mulinuu office of the Western Samoa’s
Observatory Department ( Au ust 1996 ),

References :

Western Samoa Cencus Report 1991

EPC Development Report 1995 2000

Observatory Depariment

EPC Generation Monthly Reports 1994 - 1996

EPC Information Booklet =~

A NEW PARTNERSHIP [ A statement of Economic Strategy 1996 - 97 ]
[ Government of Western Samoa ]
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UL, 45 LRtUHERER CHIEVE S 5, EHAA MO 8 R84 %
(0% 0. FFOREHSPIOHE) i R85, B0 (LEmsvg

F 1 (EMOMERESER (%)

2 (B (TR OMERER)

M (province) 19739 19345 5 T|& T
S a-TARTYY 2.0  82.3 72k | 1% | 44%
oy 9.5  70.4 1980% | 78%| 64% |
BaaoTITY 8.8  75.6 19848 | 90% | 6%
Bz 07 8.7  19.7 o

- R K LR,
72 A 755 85.4 .
PRI, 0.5 14.6 |
b x AR 67.é 3.8 %3 (MERODhRBYER)
eV 66.5 79.3 {(#] (B¥% (%))
NCD 66.5 74.7 1976 2.9
o 64.7  70.7 1977 2.5
Fe (07 —¥) 61.0 1.3 1978 23.2
Bty $6.5  69.4 179 29.0°
<5y 4.9 56.8 1930 30.6
Epa 8.2 610 1981 33.1°
Fv7 4.9 - 59.3 1982 33.9
FUF-v (BEE.2) 5.0 60.3 1983 31.6
=vH 3.2 6.2 1984 32.0
B 5o 6.2 §5.1 .

| WA R IR,

BAd5 V¥ 3.4 516 |
HAL5UF 3.4 50.3

Hi7% © Deplof Education,"GROWTH OF EDUCATION
. ON SINCE INDEPENDENCE 1975-1985", pp29—31.
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HI2R AT -¥aTOHANE

HMDPERBER, BUAUOEBEERIL, UTFoLshehs,

B SEROR | BTERK | kTeER | &t
¥ESTERN 67 4,145 3,694 7,840
GULF Yei 4,956 3,479 8,435
NCO 34 1,211 9,905 21,116
CENTRAL 163 10,543 8,525 19,068
M/BAY 161 9,574 8,426 18,000
0RO 85 6,213 5,081 11,294
She 149 14,065 11,459 25,524
EHP 179 20,351 15,088 35,449
SINBY 102 14,392 10,531 24,923
¥ip 138 16,707 13,439 30,146
ENGA 81 9,650 6,355 16,005
YOROBE 245 23,926 18,117 42,043
MADANG 166 16,804 12,145 28,949
¥SP 133 9,257 6.127 15,384
ESP 203 15,991 13,496 29,487
MANLS 56 2,111 2,045 4,156
Me o a1 5,117 4,380 9,557
ENBP 127 11,092 9,789 20,381
¥NBP 122 8,005 6,419 | 14,424
NSP 153 9,953 9,319 | 19,332
KLMD a7 | 3,23 2,442 5,735

& it 2,578 227,417 180,331 407,748

(% . Department of Education,op.cit., Table ! & Table 4.)
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ATACHMENT 4.1

e

"
11 CURRENT INSTALLED CAPACITIE

P
Y
e — -

The presenl system site capacitics as from the Ist January 1995 for cach system are summarised below,

SYSTEM SITE CAPACITY TOTAL
(W) )
HYDRO THERMAL
Port Moresby 62,500 68,060 130,560
(A& | Rama 87,000 18,210 105,210
Gazelle Peninsula 10,000 3,577 15N
Aitape . 338 338
Alotau . 2,093 2,093
Bialla 1,500 520 2020
Daru . 1422 1,422
Finschhafen : . - _ 300 300
Kavieng . 2,284 2.284
Kerema _ - 155 755
Kimbe 800 1751 2,551
Lorengaw/Lombrum . 2206 2206
Maprik . 503 503
Popondeua ' - 2014 2,014
Samarai \ | N 259 259
Vanimo | | . 1357 1,357
Wewak e 4,805 4805
TOTAL 161,800 110,454 272,254
AR LYY |

RO | vl /iR

J ke,
entecteomd T s fov
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ATTACHMENMT 4a.1.2
34 SCHEDULE OF EXISTING HIYDRO PLANTS
CENTRE | INSTALLED YEAR
NAME PROYINCE SUPPLIED CAPACITY COMMISSIONED
| MW
Rouna 1 Cenural Port Morcsby Ix10 1957
{Laloki River) ) 1x25 1957
Rouna 2 Central Port Moresby 3x6.0 1964
(Laloki Riven) 2x 6.0 1967
Rounal - Central Port Morcsby 2x60 1967
(Laloki River)
Rouna 4 Central Port Moresby 2x6.75 1986
(Laloki River)
Sirinumy Central Por Morcsby 1x15 1973
Toe of Dam
Ramu Eastern Ramu System 3x150 1976
Highlands 2x156 1989
Pauanda Southerny Ramu Sysiem 2x60 1983
Westem
Highlands
Warangoi East New Gazelle 2x50 1983
Britzin Penindula
Ru Creck West New Kimbe 2x04 1683
' Britain
*Lake Hargy West New Bialla 22075 1989
(Lobu River) Britain |

"Sihn_:e the March 1990 flooding, only one x 0.7SMW unit was installed. Flood protection works was

completed carly this year and the sccond unf{ shoutd be re-commissioned by the first quarter of 1595,
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THE SOLUTION

EnerTee's Solar Lighting Kit provides up

2 SOLAR PANELS

to 300 waits of pure sinc wave, 240 volt
AC power and sufficient DC power to run
ten 20 watt, 12 volt fluorescent lights.

Long warranty, quality components and
skilled support makes it the premier solar
lighting solution available in Papua New
Guinea.

The solar lighting kit contains Balterics,'

solar panels, inverter/regulator and all the

- necessary cabling, switches fittings, ete.

Specifications are detailed below:

1 BATTERIES

* Century Yuasa SSR 620-636AH 12
Volt Tubular Plate batteries.

* 3 years warranty.

* 12 month watering intervals.

* Tubular positive plates.

* High cyclic life.

* High efficiency.

* High reliability.

* Ability to withstand high
temperature.

* Low corrosion of the positive plate,

* Fast recharging.

* Withstands plate expansion as
battery ages.

* 30 watt high efficiency solar panels.
* Light energy to electrical energy
conversion efficiency of over 14%.
* Guaranteed for 12 years,
** Maximum protection from the
severest environmental conditions.
* Supported in anodized aluminium
frames to provide structural
strength and ease of installation.

INVERTER/

3 REGULATOR

* Butler Solar MicroSine Inverter with
builtin Regulator.

. Mjcroprocessor controlled pure sine
wave  inverter converts 12 volt
battery power to 240 volt AC power
(ELCOM power) for TV's, VCR's,
HF radiosetc.

* Continuous power rating 0f 300 Watts
at40°C.

* Peak power rating of 450 Watts at 40°
C. .

* Monitors and controls solar input
power and battery output power to
maximise thelife ofthe baitery.

*Stores information on the
performance of batteries, solar arrays

and the loads placed on the system for
later analysis and site management,

* Built in protection against aver
discharge and overloading,.

* Shuts down if over{oading occurs and
will stay shut down until the overload
is removed and the 'mvener is

Note: Battery performance deteriorates though
either shedding of active material from the positive
plate (by either cycling or vibraiion), or by
corrosion of the positive plate. Century Yuasa
tubsular plate batteries are designed and built 10
minimise these problems because -

* The active material is held inplace by a sealed
woven (ube and shedding is minimised
during service life. This means 1hat the
battery will be able to withsiond cycling
better than comventional flat plate baiteries,
As the active material is mnmmed. it is less
affected by vibration.

* The spines of the tubular pomwe p.are.r are
surrounded by a concenric layer of active
material which is considerably deeper than
that on comventional flar pasted positive
plaies. The rare of corrosion of the spine or
gridis direcily related 1o the depth of caver of
active material, In comparable deep cycling
condiiions, tubular plate baitery cycle life is

riihretnntinths avantav that that Af Aw

restarted.

* Detects when the battery has been
disconnected and reconnected and
when significant loads have been
connected directly to the battery.

* Detects the regular use of large
appliances which should not be used

~ onthesystem.

* Uses pulse width modulation (PWM)
technology for maximum battery
charge efficiency. '

~ * Suitable for indoor use to ‘maximum

60°C. _
* Relative humidity, 95% non

PSRN FRT Lo
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Tables 3.1 and 3.2 below, itemize the present available generatmg plant and seasonal
avallablllty by stallon on Upolu and Savan .

UPOLU GENERATION PLANT AUGUST 1996
S!atlon No. | Type | Installed | De-Rated | Capacity Capacaty
Capacity | Capacity Dry Wet
kW) | (kW) (kW) (kW)
Tanugamanono S | Diesel 1,670 | 1,000 1,000 - 1,000
6 |Diesel| 1,450 [ 500 [ - 500 500
8 |Diesel| 1,800 | 1,400 | 1,400 | 1,400
9 | Dieset [ 2,250 | 2,200 | 2,100 2,100
12 | Diesel | 3,622 3,500 3,500 3,500
Taelefaga 1 |Hydro| 2,000 | 2,000 | 2000 | 2000
‘ 2 |Hydro| 2,000 | 2,000 | 2,000 | 2,000
Latomauga 1 | Hydro| 1,850 | 1,600 320 | 1,600
- - 2 |Rydro{ 1,850 } 1,700 340 | 1,700
Fale-Ole-Fee 1 Hydro 1,740 1,700 340 1,700
Samasoni 1 {Hydro} 950 700 140 700
' 2 | Hydro 950 700 140 700
Alaoa 1 {Hydro| 1,045 1,000 200 1,000
AVAILABILITY : "DRY WET
(kilowatts) 13,980 19,900
Table 3.1
SAVAHI GENERATION - AUGUST 1995
Station No. Type Installed De-Rated
Capacity Capacity -
(kW) {kW)
Saletologa 1 Diesel 450 400
' 2 Diesel 450 400
3 Diesel 450 400
4 Diesel 300 200
S 6 Diesel 300 . 250
Yaipouli 1 Diesel 140 - 120
2 Diesel 200 150
3 | Diesel 350 200
AVAILABILITY '
(kW) 2,160

Table 3.2



APOLIMA
Population: 863 (1991 Census)
Area . 0.4 square miles
Machine
Running Hours
erday 6
Utility Factar 0.6
No. of | Daily Average Hourly | Peak kw
Customers __kwh Average kw
] 2.14 036 0.59
2 - 0.73 0.12 0.20
3 0.77 0.13 0.21
4 0.58 0.10 0.16
5 181 0.30 0.50
6 - 0.88 0.15 0.24
7 0.81 0.14 023
3 04 0.07 0.11
9 031 - 0.05 0.09
10 0.92 0.15 0.26
11 275 : 0.46 0.76
12 07y 012 0.20
13 077 0.13 . - 0.21
14 021 0.04 0.06 -
15 0.14 002 | 004
TOTAL 3.87
Min Peak 0.04
Max Peak 0.76
Ave Peak - 1,28




MANONO

Population: 1064 {1991 Census)
Area : 1.13 square miles
Machine
Running Hours
per day 6
Utility Factor 0.6
No. of | Daily Average Hourly | Peak kw
Customers kwh Average kw |
1 1.43 0.24 .40
2 0.77 ‘ 0.13 0.2}
3 0.40 0.07 - on
4 © 1,50 025 | 042
-5 0.80 0.13 0.22
6 3.10 0.52 0.86
7 1.43 0.24 0.40
8 0.87 0.15 0.24
9 0.83 - 0.14 0.23
10 1.77 0.30 0.49
11 3.20 0.53 0.89
12 (.80 0.13 022
13 1.70 0.28 047
14 267 0.45 0.74
15 0.93 0.16 - 1 0.26
16 2.13 0.36 0.59
17 130 0.22 036
18 2.40 0.40 0.67
19 250 0.42 0.69
- 20 100 - 017 - | 028
21 2.57 0.43 0,71 -
22 0.73 0.12 0.20
23 0.70 0.12 0.1¢
24 1.00 0.17 0.28
025 1.57 0.26 0.44
26 2.47 0.41 0.69
27 1.00 0.17 0.28




a.

Fuel Consumption in Power Generation:

FINANCIAL FUEL USED
YEAR (Lt. x1000)
1980 7,599
1981 7,252
1982 6,086
1983 5,630
1984 3,409
1985 3,626
1986 5,123
1987 4,981
1983 ;
1989 )
1990 -
1991 8,118
1992 9,241
1993 4,198
1994 a. 2,129

1 July 1994 to 28 February 1995

X£3-2-3



This has no substantial

Figure 1.0

POWER SUPPLY AND DEMAND
difterence through out the week. The day time peak demand of around 10.80MW is between

9.00am and 12.00noon which dropped to 5 to 6MW during the week ends. Figure 1.0 and 2.0

are typical of the weekends and weekdays, respetively. Upolu system.

The evening peak demand of around 1MW is between '7'.00pm and 9.00pm in the evening

when all the lights, electric stoves and televisions are turned on,

43 -
4.2

Total Load for September {st 1996

Time of Day
Figure 2.0

SHEMH
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