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It is intended to confirm the following results of the site survey a

FIELD SURVEY REPORT

ON
RURAL ELECTRIFICATION PROJECT

IN WESTERN SAMOA

Basic Design Study Team of ,}iCA on the Rural Electrification Project.

i.

Scape of Project

During site survey of the proposed Project areas with EPC Enginee

been found that the following distribution lines in
will be undertaken hy the Japanese Grant Aid, the length of the lines are
provisional fength which will be finalized referring to the 1/20,000 mAps

during basic design study:

a. Upolu Island
Tapugamanono - Siumuy
Lolofaga - Amaile
Saluafata - Sauniaw
Siusega - Tanumalala
Aleisa Road - Saleimoa
Nuu - Falsula
Lepale - Fasitoouta
Satvimalufilufi - Satapuala
Total Upolu Island

b. Savaii Isiand
Puapua - Samalaeulu
Sasina - Matavai
Tafutlafoe
Tafuaufa - Tafuatai
Total Savaii

¢. Total Length of Lines

22 kV Lines’

LV lines

{6 ki

7 Ekm

Jkm

{3km

£ km

0 km
4km

5 km

32km

22 %V Lines

STV
9km
[5 Em
4km
6 km
3km
3km
3km
Skm

3km
21 km
7 km
9 km
Ikm

" 2km
Akm
Tkm
Dkm

-

rs, it has

Upolu and Savaii islands

-

o

e AR N R

HY/LY Lines LV Lines Priocity

10 km
16 km
5 km
Jkm
34km
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7Ekm
10 km
2Lm

12 km

fkm
I km
i km
4 km
7km

/1
2
9

16

[
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The Project may be undertaken into two phases. the selection of the lines in (he

each phase will be made referring to the priority mentioned ahove. the lines have

prioc numbers will be included in the first phase, the remaining lines will be in

the second phase.

2. The following materials, equipment and erection tools for the Project will be

provided under the Japanese Grant Aid.

Distribution line poles. crossarms and fittings

Canduclors, jeiats, preformed grips and fittings

Insufators, clamps and fittings

Distribution trapslormers and accessories

Switches lightning arresters and accessories

Construction equipment (Drifling machine)

Pickup trucks

Canstruction tools

Miscellaneous materials and equipment

It is noted that the Watt-Hour Meters and the step up transformer to be

installed at Puapua will be studied during the basic design.

3. The Terms of Reference of the Consultant are as mentioned below:

Home Warks

Detailed design of the distribution system

Preparation of the bid document for procurement of the Plant
Administrative works for bidding. evaluation and contract
Checking of drawings for approval and commenton it

Pre-shipmeat inspection and issuing inspection certilicales

Field Works

" Pre-shipment inspeclion and issuing inspection certificales. when

required

P:repération of construction drawings such as route maps, pole and
insufator configuration

Preparation of implementation schedule

Supervising construction works

Assist to EPC for the commissioning test of the w\mplewd lines
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valdmg monthly progress reports
Provision of foremen for additional working gangs if reqtur“d

4. The Government of Western Samoa witt providethe followings:

To assist provision of site accommodation for the consultant at Apin and

fanomanu in Upotu, Saleloinga and Vaisala -

To secure right of way and clearing of the line routes

To provide a peesoaael of Public Relating to solved trouble with tocal
penples .

Ta provide stock yards for the imported materials for thc Pr (eiect and to

secure those materials tn stores _

To unload al! materials arcived at Western Samoa and c!ea: it from the

-+ custom security

To transport the materials from the port of Apiav.to cons_truc:l.i'dn sites
via depots including transport to Savaii island '

To construct all distribution lines

To provide alf erection forces for the comtructmn works

To nominate a person in charge to control construction gangs for
implementation of the Project |

Te provide all focal fund mcludms: custoin duties and er‘: tor the
imparted mater_xais_n required and the banking charges for the
banking arrangement required under the Japanese Grant Aid

Others not covered by Japanese Grant Aid

S Technical Confirmation

a. 66 kV design of poles

Taking into account of the future reinfarcement of the power system in

Upalu island, the poles from Tanugamanono to Lolofaga via. Slumu are

requested to have sufficient height to add a 66 kV line at the top of the
poles. Therefare, the lines from Siumu to Lotofaga and Lotofaga'ta Afulifo

power station, which are scheduled to be undertaken by EPC and EEC

+ respectively, are also designed to have such Ruihcaem pole helbht

al - 32



h Design concept
The_de_sign of the distribution [ines shall basicaily be made in accardance
with [CORD OF PRACTICE FOR QVERHEAD LINE CONSTRUCTION] established by
Electricity Supply Asseciation of Australiay Ne, C(b) 1, 1974 superseding

1942

'The main design criterion are as mentioned below;
Maximum _ambient lemperature Jodes A Feconds
Average l.E'Vex‘y day) temperature of conductor
Minimum iemperalure of conductor: _ [5deg. UM Pecyrd!?

Mazimum Conductor Temperature for Max. sag

Every day stress: 15 % at 15deg. in stitl air (Cord C{b) 1)
‘Recorded Max . Wind velocity: 52 Knot (41 m/sec)  (M/Recnrd}
¥ind loads {in conductors 500 Pa (Cord ClbJ 1)
o Oa Poles 750 Pa (Cord Cth) 1)
~ Safety factor  Conductors 18 % at 15deg. in still air (Cord C{b) 1)

50 % at {5deg. C with wind (Cord C(b).1)
Poles Woaden pales:
Concrete poles:
Steel poles:
Steel structures
Ground clearance a.Over road: 6.7 m (Cord C{h).1}
b. Over other road. 8.7 m (Cord C(L).1)
c. Over field not negotiable by vehicles:3 Sm(Cord Cib} | )
C{earance For rural area mav be 86 m less than
above c.
Spacing Between phase conductor: (Cord Cthi 1)
Between phase and nestral _
Other structures and building:(Cord Cib) 1)

Vertical aver floor T5m
Vertical over roof 46 m
in anyv direction from walls I

In any directinon from struciure Iim
Equipment basic insulation level (Cq = Py <lulila Project)

22 kY s

Al - 33



c. Distribution Line Materials

Conductors High voltage

Insulators

Poles

AACT TFLY
AAC  WASP
Line from Tontigamanono t» Sinmu CAACWASP
Other lines ~ ‘ AACFLY
Low voltage Phase codductor . PVCCovered SACTLY
Newtral wirs AAC Bare ™ TLY

Applied Stagdaid BS-215
High voltage 22 kV Pin type insulator
Strain. Ball socket type suspension dises

Low voitage 400V Pin
Color f lasulators and Bushing
Applied Standard '

Poles will be specified in acordance with AS 2209 and NSW
Overhead Line Construction and Maintenanee Regulations

1062 as followrs:

Length Stress Group  Treatment  Topload

om(LV) A (F-100 MPa) Fulllepgth & kN
Preservative 3 kN
Treated

125 m (22kV) A (F=100 MPa) Fulllength & kN
Preservative § kN
Treated - 12 kN

14 m (66722kV)A (F=100 MPa) Full Jeagth SN
Preservative 12 kN

Treated

Applied Standard ~ AS-061, B117-1971, 22091979

d Disteibution transformers are iastalled on the basis of the Gllowing

conditinns

i Fach village shown on the attached map is provided at least one

distribution transiormer
ii Single phase transfermers 15 kVA and 25 AVA are basically provided

in rural area
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iii Three pbase transformers will te installed at the village where
" demand-is expected to be more than 30 EVA.

iv The demand ia each village is estimaled on the basis of papulation
and demand per capita (about 30 o 40 W per Capita) ebtained from
the past record for keeping the sam.e life leve! as the habitants in
electrified area. The [ist of transformers estimated in accordance

with the above conditions is attached for reference:

¢ The sectinn switches will basically be provided at the Fnllowing pants
i  Branch pointsof the 22 kV tines
it Every 2 km but i's interval will be decided taking into accoount

location of villages on line routes.

f. éeiection of Poles _
" The wooden poles will basically be used for the Project, however. concrele
pales and steel pales are also studied for the economical camparison. If
concrete or steel poles is economical, these wiil be selecléd for the

supports of the Project.

g Stepup transformer 6.6/22 kV at Savaii Island
The voliage of the existing line from Salelologa power station in Savaii
island toward Puapua is 6.6 LV, the voltage of the line from Puapua to
Norih coast to be constructed under the Project will be designed with 22
kV. Therefore. a step up transformer from 6.6 kV to 22 kV will be required

" to be instafled at Puapua.

EPC fhas a plan to,up grade the existing 66 kV fine into 22 kV which has
been discussed in the Committee of Rural Elecirification Programme and
mentioned on the Report issued on May, 1958  The step up transformer
will be required till the existing 6.6 kV line isup graded, the capacity of
the transfermer, therefore, is estimated for covering the demand of
villages at North coast up to Aopo, but less than the capacity of the existing

step up transformer installed at the Safeteloga power station
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h. Feeder from Tanugamanono power statinn
The existing vutgoing feeders at the Tanugamansao power statina are four
(4) 6.6 £V feeders and three (3) 22 kV feeders, one 6.5 -kV feeder named.
Alana feeder nul of four will be up Zraded to 22 kV feeder when the line

from Tanugamanonn to Siumu is completed : .

EPC intends to provide a new outdoor switchyard out side the power station
at his own cost taking into account of the expansion nf 22 kV feeders and
66 kV feeders for the 66 kV transmissinn system in future  The nut dane
switchyard shall have to be completed by the commencement Pf the 22 kY

line for Siumu under the Project

No equipmenl and matecials for the 22 kV feeder for the outdonr
switchyard at the power station, therefore, is .required toe be provided

under the fapanese Grant Aid Praject.

i. Provisional Pole Arrangement _
The praovisional pole arrangement for the 22/LV distribution lines to be

constructed under the Project are attached herewith for reference.

6 Capability of EPC erection gangs -
a. Work progress undertaken by EPC erection gang
The erection gangs (two gangs) of EPC have completed the line from
Leulumoega to Siumu aboul 35 km in length for five months with two

gangs, the work progress is, therefore, calculated to he 35 km/month/

gang.

The stringing wark for low voltage single phase line is betng carried out at
the Sputh conast, the progress is calculated to be 25 km/dayv (stringing work

is being cacried vut in night time, siace no traffic on the road).

b. EPC organization for the Project
All coastructivn works of the disteibution lines under Japanese Grant Aid
will be undertaken by EPC's own construction gangs. A person in chirge to
control the construction gangs is required to be nominated by EPC for the

proper implemeatation of the Project, ‘
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7. Tentative Impleinentation Schedule
Referring to the ltem 17 Reference in page 14 in []&pan's Graant Aid Programi
the Tenlative Implementation Schedule for the Project is estimated W be as
shown oa the attached Schedule peovided that all eopsteuction gangs under
EPCare placed for the Project. |

Al - 37



S115 1¢ R}IQ 3 DO IO}

_.WH. ......... RIEATICIR §

BORTHOdIULL | 7P 1LY

1weduon Ruulig .m_

RENTO

feacuddy :p Juuepua ],

wung Jug wese)

aral,j pucoers

TG 1% WO M4 BORINIIITO)

s enbabinn

uonzuedares | 7P LT

yoelioory Bl mﬁ peauos:

reaceddy p Suuapua]

: DI ORTHEH g dug wenuol

2| b2

[y}
«3

N aEry ] 1utg
i
z!1z| o7l el LT wrpster) e ztar] o1l s

o

e
o
-t

&
[~
L
[t

w

(2]

3

el

FOWYBHIILS LN 10 1037084 MINQILYOIAINIDT T TFENY MO ITAI ZTHOR HOLL W INTW I T4D ALY LHAL

38

Al -




153N VONNVWIVA

ANV ISIAIOAN |

U {i { { 0 91 Al koL 1L¢ 3[IAY
i ] {i ] I k< 2 8C% 064 BWI[IEA
o oo o LT 12 91 Cee +0¢ einede ]
0w W < 92 12 P69 138" )souewmeinoe]
v m o 3! T1 8 122 ¢cz SESIyna’]
R 9 32 9¢ 0021 11T BAI00IOW
¥ 0 0 €7 ol g ¥CZ 6$2 1Y yIag
0 0 ] Y 07 $ g 302 961 BIB[DT
S (R YR 1 b1 11 g s $G2 BINBW
SR (T (TR 9 ¢ b 221 0zt noyenyey
o o 0 o 21 o1 Z Ve £CT anIyN
! i} ) ft £z g1 ¥1 6C¥ A% 0UBIISTEA
g o o g 1< €z 1 19 1§79 awoaf
g0 0 oy i€ §7 9Z6 28 Tel-ninElEy
Doola o o (7 z2 91 25C 11¢€ zIN-NINETEY
SR [Ny B 11 & 9 ¢1z €z TrAa]
J; 0 G 0 1z i1 z1 JC1¥ 16€ euUndiep
aoodn o / 9 ¥ 6E1 1€1 ROJTUTA
0 i G 3] €1 01 ] ¢z ¢z BI)-BlBIZA
0 8 f i az i cr 1i¢ 1854 TR -BIBIBA
o e o o 16 Th 1§ $20°1 ¢96 NUBMOIEIO1ER |
g W6 W ¢ 1€ (% YA 3 B 73720 E]L
aooom g ¢ 1 6 PO 982 1de1ewoo}
Y D I VI ¢ z z 5¢ 9¢ Tn-13mdey
0 g0 ¢ b Cy 90¢'1 &1%'1 fel-1derdey
i o W 62 €7 141 Ci¢ Zr< E1(]-9SBAIBA
oo o 12 iC ik 9Z¥'1 S S Ye[-9SBA[BA
0 1y { i1 FAR $¢ Cy 155! ZO%T BRIROW
|
VAN VAT IFAT (§AY] (vAN) |9t A0C a7 8o e/ AL | 0661 Ul g5 Ul T i
ol ) o€ | €z 6 (wdey a1 {AY) puewa] vonrerndag | woneradog! SAFR[TIA

parjinaary 94 01 $a8eI1A Jo) Liduvde) Jawaosues] pue c_‘.:.ﬁ:._?i

o e e s, Lt i Rt o

$1311181(]

39

Al ~



1 Z Z S L1652 $60¥2 T101-9n§
6 W o 1T 4 pA 6 66¢ 282 ni{-o-1ey
a g o f 1 01 g 9 o0z ¥61 Coanulny
0 1 I 0 <2 Ll TIET 01 259 1483 1509
¥ g i1 0 (<2 12 21 €1 0¥ 96¢ ojE[zaRS
g G jo {0 L2 22 JoT 13 48 ¢1¢ 1jnates
SR (B 1 9% i€ 82 126 398 13fe3ny
SR R | B £2 21 ¥l A% oZF BIWIBA
o W o o 1z¢ 62 161 239 e ajoBewely
o o womW ¢ ne €2 092 91% Isayne]
0 oo 0 12 LT 21 €1¥ 68€ enjenyedo]
S SN+ B BN (7 62 €2 L vLS 1%< sloiny
g o jo N ¢1 ¥ ¢ r4 0L 99 TRAT[AN
o T [ I | I < Z z 9 €€ arayerely
0 1 ¢ 530S 9t 92 12 2L 1.9 1s11R(
0 i SE cr 89 74 €8 1CT8 BOEAQ] R
VSV B B () 0z 91 21 X33 0L edoingny .
L R (Y R [ R ¢ €1 a3 g 06z 9¢z asane}
000 0 61 Gi 11 1143 |86¢ BIdY
s g o 01 <1 4 rd 1 Vi op 1S3 NIRRTV
- (R I N L4 ¥ ¢ 2 64 b 1523 n[RwWejy
0 0 0 c1 @ g ¥ 611 Z13 eiededer|
S | T IR VI i L i2 91 1399 (4119 vjeoRy
B le g T ¢l Al 11 $ 082 P9z i EA3]
VASIVAN|VAN|VAY D (AT [ded 008 dedy 40%  Te)7 805 661 Ul 9%61 U1 | “
ngp | 06 | Sz 61 jeden oy {400 puewag uwonendog|voneindod | m.‘_.wwm_lﬁ: $131II5T]

40

Al -



0 T 27 Iy L8 1 SLLT} 123101-qnS

o B i1 6 gz 12 g1 z1 ¥ 7.8¢ neACA

3 e o oS 6¥ 6< 62 ZL6 916 eERI007]

9 g |1 0 |¢2 €Z 0Z ¢l b6 CLi¥ nynierepy YOViI0L01

G Teu's 19.% 12101-9nS

ST TR PR T 4 Z 9 ¥ 61 €1 asdes

NN T [ R S S (4 6 i q 181 121 sejaeInif

0 T o o g %9 L 02 0.9 1€9 Tuees

0 | g i1 €1 S G ¥ €21 917 nruntg

A (O § R - R (& 02 91 rat 16€ %9¢ a{aresales

g 0 I g €2 12 91 21 1% L8¢ vovundeg

o o I Cl 4 ¢ Z 6L 193 nrd

0 0 1 noigz 91 €1 01 12¢ z0¢ ULE]N

o lo o 1 It €1 01 8 ¥GZ 6€2 nyewaejey

RN S BN |+ I § G (4 O I rA! 6 262 ¢L2 eleIRR]

a3 f I 0 <z o1 €1 6 F1¢ 962 nnerey

g 1 0 a0 (18 Pe L2 0z RVA: g0 YeAoe

RN 7 I | S/ B | & €z 02 Cl 06% 9 182104

g+ |1 8 0 I0c 62" ¢T L1 €8¢ 6»< enjrares .

g om0 1 e 2 ¢ 2 28 L - BRistaA |

g o 0 g St Z 2 1 8¥ Cr eddonnso] ITIIVITV ]
Z 9 _ £66'1 $L3'T w9 1-qng

R CIRE g |CC b7 21 £l A% 0¥ CEEER

g . i1 1 [ I (1 1€ v 61 929 165 I -NUWNTG

O SN [ S [T I s 1 ne ¥Z 181 €65 19¢ nwngs

VI L t S [ E 1 - L] ¥1 01 0¥€ nezs zogIUR]Y AWAIS

TATIVATIVANIVAY] (VAN [ded Auclded/ a0r|ded/ A0c| 0661 Wl gg61 UY _ .

oel L o | S2 | €1 jede)y ST (AY) puewag| - - j uonyeindag | gonerndod sA8E[IIA $12LNI51Q

41

Al -



6 6 0 K 096’ 1¢L°¢ 1110 1-q0§

9 W 0 L g< (32 6EF 1 CIS EBJare ]

(R A (6 B 1 gy 8¢ 62 16 968 TNy

TR T R | S 1 4 L 9 ¥ 1541 1A% nyeIunes

(OO (T |/ B S 14 6 18 9 881 14LT . nuauepy

G40 0. |0 L1 ¥l 07 L¥€ - 12€ eE¥nemarey

G W T 0 (s ze 81 £1 6¥b €% - orade]

SN R (R SR 9 rAf 6 L cee 122 ouzaegi

I I R 11 8 9 012 261 afaia1es| ISVIVVINVONY
T . _ 2% ¥ ¥10L-q0§

6 o w0 [T &1 11 6 9 £1¢ 102 BIF0INGY]

IR R L N (VN | & 02 21 A 66 9L¢ BOTIZA

T ) R R I 19 0¥ 43 ¥z 6L 8¥L nuewWore]

I G T R | B (174 ¢ €2 61 0Z9 1 4:3¢ BIATIL

AN VI R S vi 11 g 9.2 092 afreury

T O (R R 119 L 22 91 32 L1 nsSnuwes

(O ' R | S 4 4 ¢ ¥ ¢ %6 06 eJeIRIERINIf]

a0 e jos ¢ ¥Z 81 209 2LS enwneesres

S NN R N | SRS 8 { €l 11 3 292 262 afarEnN Ay

9, W o4 b1 11 3 ¥L2 G2 andaT

RN (VR (N | SN 4 L g 4 1€1 Al QE L :

I LA T [ I 1 9z 0Z g1 43 13¥ eAINES VIVdIITY
U A _ 2! << 1*101-940¢

3 i 1 0 €2 91 &1 T L 2c oL rviedeales

SRR (R R | S € 11 S 9. 012 861 ededarg

I R S SR 1S B 1 & A 12 01 3¢ 81¢ edaT

IR [ S S |4 L S b 12¢1 P21 npedres

S | S (- T L S LZ 7z 91 Z¥s 116 raTINy LIEY!
VARIVAT|IVATIVAY) (vaXy [dedspocided/any ded /o] cee] o °g5] Ul

L0011 06 | CE | Sz |wdegu] {83 pUewaq uonejndag| wonendod _SABRIA $1010181]

42

Al -



I 9 P06 120°% JEI0L-qN§]
3] [ 9 €1 11 g £97 Shz 158 3 clewredeny,
0 ij 16€ 1 ¥ i IH 62. eBasnig
0 1 c1 1¢1 Z1 6 €62 8.2 ?redree]
1 ) ce 0Z 971 21 L6E | J&Y endewinue]
' 1 <1 9 ¢ 2 ¥21 L1t sedeede]
G I <1 6 i < 641 691 rundneay
) I ¢l ¢ Z z Bile e nIune[afe
0 0 13 92 0z 199 £29 zeding
0 0 z1 6 L Cez 122 QUNJES
0 { 1€ ¢z 61 819 A8 ENWeo)
0 i I g S g1z 861 EDIBS
oo 1z i 21 Ty 16€ TNTEA
0 ¥ Z1 6 L nez 212 nojyasiyy
0 1) ¢ 1€ £2 897 ¥2s L ededry
] { ci 86 $ 35 CCy'y 14877 NSNIBA
g o 19 6% LE v27'] €Cry BOTIBA
0 i 163 ¢ €z 628 182 NelEWIfel;
ool e Cr 71 6 nIg 262 %@,SL ISIM VIVITY]
z CeCg 360 3 Te301-4ng
0 A ¥z 61 & LSF 6CF BOJOITEA
G . |0 1} g¢ 182 12 |4V 029 zaday
I T Z1 il L - 1832 2% aasaag )
1 S L L1 3 a1 NisTy l¢z¢ 1SUy orewrRURn |
5] 1 <1 ¢ z 12 ERYAS 4" njsen]
0 0 Ly $€ 87 8¢6 ¥Sg enJery
0 ; 96 ii A €161 Zus' T - edoyoy
£l I .8 0.2 2% - edesay
g9 6 182 69£°1 4627 osouwrfes
39 ¢y 2¢ 690'1 L0 BOWMEOW
6% P 9¢ 8811 6111 eFowedrs|  [SVIVIVIIVI
(YA [ 9R) s AnCTdRAR0F] TR/ ANE | 0661 UT | 0%h[ UY _ - o
b ne 1 ¢z W«amu,hw { 1Y) pPURma] do.smwwaonrq.u:m:ao; saderra $101.1781( |

43

Al -



ook 0 ) w ‘ _ e oo sen'e 12101-gns
[T R T R [T T I e 8¢ ¥/2°] GOZ'T - BZ30TWNInaT L
0 ¢ 0 i s Tm_ £L . €S 1281 . T\;mg TTROTON 1T 14077V
0- g 0 - : L90°6 FLLY [M3L-4n§
s i 0 [ T 2 < 1 S A %4 S - 8yeda]
i 0 )] 0 _ Lo 8L 18 0ce’y L8977 I -001TSBY
Goomo o s ye1 - eZ1 zZ6 TL0E P68’z DISEITE{ 113077V
i { 4 I : S8 68e’L IRar-qng
¢ n o |t < 1 I g Y 1262 neN
G VR | SR AU L LY ¥1 oL - love 92¢ 81y
3 { { TR 116 rA 9¢ 61 16 4°) 0ig. 1S BSIRTY
VR TS I R [ I A 94 81 <1 11 Lot P¥e 15%q BS1ATY
R N I A% ne 2 9L €L ardInyny
g {1 { 3] % 0e €1 L0S C 8Ly LA LAL 1Y
] ! 0 g o1 ¢l 6 C1e L62 BATEY
SR VI (R gz ST 1 19% 4% BOUON
U (R [ B : 34 92 117 299 ¥Z9 3, znadafeg
0 4 0 g (e ve 81 LG9 2L8 BOSCIO]
. (0 g |0 Ly $¢ 74 6£6 Css raay
] 1) f U 2 L 8¢¢ ¥ee nIRWweyy -
R ? R L8 69 26 (€27 1€9'7 e[nafef| VIITVIVOVOVS
TR J&1T ) i 2S¢ V572 ] EEADNED]| | VONVINAYOVD)
0 In m 169'% 28t ¥ ] 10 L-4ns
9B _ %S Lk 43 017 ut’y teuen]
{ 5 16 ¢ F< 12181 80L'T dayy
0w 8w €% L8 0S 5991 749! ___dnBW,  VI0SN VOVOVS)
IVAY [ VAT|VAT VAT | (VAT |9e/ A0 Je57 Aop|9e3/ ADE] (66l Ui agal Ul
T.:.WL- 0¢ ] Sz | €1 ledeyag) (M) pUBWS] | uaneindod | woneindo _sageqinl _ S1nsTq)

44

Al -



]
) ST owe Iy . a%«?TH 010410 NI mmai_amommz,th%ﬂhoh
VAN VAT VAT VAT | (VAY) [ded/M0C| del/A0F {02/ M0E] (0661 Ul _ 9861 91 _
pot % | <z | §1 |edenal {AY) puewag uonelndod| vonjerndog saZe[rs 51310181
IS ! ‘ Ze1e [CECF i [eI0L-gng
1 ol B % ¢ 64T 061 . 'uUISg
T gl 1 ¢ < - 6¢ co : nejory -
0 Y4 ¢ L1 T4 1349 nITIINEWIN}ES
I L ¢ ¥ pel 921 - edvdrey
{ ¢l 16 L ¢ mh_..l._ﬁ mﬁ _ *RLEY
g 69 199 ¥ 9:E" AR zienderey
1 i I ! I 182 ez _ Afaafe]
! ¢z 0z ¢l B AV R 2% NITBI[E |
) 6 1¢ € Ess YA : reynniiea :
) R S R L1 4 1€€°1 © pEZ1 _temeoarseyq| - [ITLIOTV)
FAYLIFATY (8D M0G0 SR/ M0p ded i A0y 0661 Bl | " 9gs] UT o
€1 tedey ot AT puewad; o uone|ndo ! voneindayd S ENBETA 5301.1751()

45

Al -



" T 1 A A T¥IGL-ans |

¢ @ o1 <3 i) Z e 081 0L1 TRAY

D T 0 €z 02 o1 A ory 08¢ endnjsey .

o ) 0 06 §¢ ag €z 29 81L i -odnjeare] odNIVITVS

RIS 0 G m [ # vzl C Cv6 ¢ [®101-3ng

5 1 5 <3 2 12 269 289 BIESIZA

G G U 9¢ 62 22 1z 6.9 ~ elEAY

0 d 0 €8 L9 0¢ £99'1 1.6'1 TRAZTEW :

o i g 0 2 Z 1 by 117 Ealoif)| ISYIONVIISIVA

g 1 Z 1 8191 PZl | T$10[-9n§

g ﬂ@ T 10 ¢z 12 Ji Z1 CTy 68¢ oday

gl & ! <1 31 Al 6 062 €12 3

g i1 o 0 s ¢ az 0z Z6e p19 RUSeS|I]]

Y Tw 0 1 1 1 11 g €97 S savdel|. vONVINOIIVIVY
T In I ] _ _ 2897 0H6CT 0 -gng| ]

TR TR T 5 Z 4 29T ZC1 eFnen

o B 1 < 22 6¢ 92 6.3 878 ninserewes _

L 0 0 e 2¢ 0z 61 Z¥9 ¢no eAWRIE]| 1 VOOAVIWIVOVY

0 i { G 93¢ JAS A [EI0E-gng

a0 7 0 Y 2 L1 [¢C 51¢ endeEng

ol { i ¢t 01 g 8¢z $hz RSV [A]

g in fi y i€ ne 122 3¢/ <60 aue]| VOYIIITVASYV4
R R S T T R T . INYTISI IIVAVS

VARTWAT [ VAY [ VAT | (VAY) | S8/ A0C[TR37 00 [ded/ A0%] 66T Ul 9g67 G o

gnl il 0g Gz 1 ledey s (A7) pUBWS] woneyndod| wonendod sadv|iry $1213387(

PURIS] 1TEARS U ParJti1da]y a4 0 sade(llA Joj S1ede) I3wle]sursy PUB oo ndag

46

Al -



VAT STF'Z

0 2 e G TVI0L INNOYS
9 31 6z |1F ANYTSI ITOdN NI SYTNHOISNY AL TYIOL
|

3 ¢ 4 4 gz«ﬂ@mH_\\ﬁ.“_ 3 NI SYTNE0ASNYILTVIOL
VAY | VAT | VAT | FAY [ (VAT) |9BD/AGC 983/ M0F | 08D/ ADE| 0661 UF 9867 Ul

961§ 0S| Sz | Sr |edeyiag (AY) puewag uoryeindog | voneindng saferirp $1911181Q
i I3 N C2LE rde 10 -qng|
§ i 0 0 01 g g 961 C8I BIf)-BNJe ]
3 0 1 0 ¢z 61 Cr 11 6LE 268 rel-enye]
{ y il G Z1 61 L 6¥2 ccz eded
0 i 0 3 1 Z1 6 862 182 EIa[ng
0 N 0 3 4 9% i€ $2 €26 L8 ITrS

* {i o ¢t rA! 16 60E 162 BIBIRA )

0 L i 0 ¢1 A 6 202 682 TEABINEY ,
) R { v ¢C % A 890’1 900’ rRAYRIEY! VITTVI (IOVIV]
9 it T U _ gl 1¥101-9ng
G 1 i G < 6z ¥ (81 . 68< [€%4 CIGHE
y i {1 0 0 R A oz et 0¥ €09 e}]-0fvIap
3] 1 ) { 1|8 1z 12 91 L8< 90¢< TRI-AJUTAN .
{ ) 1 $ A ) 1 1 9.8 pCE aojeingnit  ISIM YAVIVIV
VAY ' YAY VAT | VAT | (FAY) [980 4007 AGk 98D/ M0E] 0661 U3 9ge1 UT i

61 ¢ 0 | €z | €1 ledeyay (A puewag woire[ndag) voneindod sa¥eITig §3913151

47

Al -



STRAIGHT LINE POLES

1.

Ny
g
S S 1

.

P S ——

- 0086

900

900

.900

008

Al -~ 48



LIGHT ANGLE POLE (DOUBLE PIN)
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ANGLE LINE POLE (SINGLE ARM)
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LINE POLE (DOUBLE ARM)
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5. ANGLE LINE POLES STRAIN(SINGLE ARM)
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TERMINAL POLE (SINGLE ARM)
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TERMINAL POLE (DOUBLE ARM)
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TRANSFORMER POLE
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ELECTRIC POWER CORPORATION

. COMMERTS ON °FIFLD SURVEY REPORT ON
RURAL ELECTRIFICATION PROJECT IN WESTERN SAMOA”"

Item 1{b) - Page 1:

It was anticipated that the reticulation of the Island of Savaii

-would be carried simultaneously with that of Upolu Island. The

priorities a;lDCated indicate that Savaili will be last to be reti-
culated.

It was expected there would be separate priorities - 1 to 4 alloca-
ted to Savali replacing priorities 9 to 11 in the report.

Item 2 -~ Page 2:

Under the item "Construction Eguipment (Drilling Machine)", it
makes no mention of a crane truck for erection of poles. Is it
intended that a crane will be sent out to perform the erection?
It will be needed.

Item 2 - Page 2:

No mention is wade of stay wire, stay wire bows, and anchoring
equipiment.

Item 4 - Page 3:

"t construct all distribution lines* should read: To “erect” all
distribution lines.

Item 4 ~ Page 3:

"o provide all erection forces for the construction works is too
sweeping in the light of "Field Works" in Item 3. Suggest rewording

to:

*To provide the erection gang of labourers and linemen {with
the exception of additional foremen under Item 3 above).

Item 5(b} - Page 4:

o
Average everyday temperature of conductor. Allow 30°C.

Item 5{b)} - Page 4:

Maximum Temperature of Conductor (for maximum sag). Allow for
o
507°C.

s f2
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10,

1.

12,

S S

Safety Factors: Item 5b - Page 41

Wooden Poles: 4 (or preferably purchase poles-with a stren-
‘gth- rating (eg, 4%, 6 or. 8 kN) set by the
Standard Specification A§ 2209}

- P l ‘ 2
Concrete Poles) 2 pased on actual %test results to establish
Steel Poles ) . : E .

crippling load

Steel Structures: 2 (if based on actual crippling load tests)
4 {if based ‘on design cal@ulatiqhs only)
and the design includes long members with

compressive loads. These  safety factors
based on yield point '

Item 5(b) - Page 4:
Ground Clearances -~ Please use the following clearances:
(a) 66 kv and 22 kv (EHV) 6.7m at any pldce

{b) 4007230 Volts Distribution lines 5.5m across or along roads,
and any other place used by vehicles

(¢} 400/230V Service Lines (last span to house):
- 5.5m across any part of a road :
~ 3.5m across any private property where vehicles

will be used
- 2.7m at point of connection

Item 5({b) - Page 4:
The formula for spacing is confusing:

5 = 0.0076m/kV + 0.37(5}% where
S = dip in m

Suggest the Formula be rewritten.

Spacing § = 0,0076m/kV + 0.37(d}} where
S = Spacing in metres
4 = dip or sag in metres

Item 5(6) - Page 5:

Colour preferred for insulators and bushings is Munsell érey, some-
times alsoc known as "Sky glaze®. :

Item 5(d) - Page 6:
Suggest reword: \

"fhree phase transformers will be installed at villages where
demand exceeds .the largest size single phase transformer
(25 kval.
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13.

14.

item 5{h) - Page 7:

It is not negessary to have the 22kV outdoor switch yard completed
before the commencement of the 22kV line from Tanugamanono to $iumu.
it will be possible to connect the Siumu line to one of the 22kV
lines at the gate of Tanugamanono - (preferably the West Coast
Feeder) by a short 22kV cable link.

Otherwise it 1is accepted that the Japanese Aid does not include
the outdoor switching yard.

Item 6{(b) - Page 7:

It is suggested this be rewoxrded more in line with the spirit of
Items 3 and 4 as follows:

EPC Organization for the Project:

EPC will arrange a competent engineer to implement the project
and a 'public relations officer to negotiate land use for
the prbperfimplementation of the project before c¢ommencement
of construction in Samoa.

EPC will, provide the erection work force so that the work
can be implemented promptly, in accordance with the following
tentative implementation schedule and " in accordance with
clausas 3 and 4 of this report".

It is considered that the original wording is too hroad, and is,
as a result, in conflict with the wording of the other clauses
relating to staffing the project. :

In all cther respects the report is considered adequate.
Regarding the skeleton diagram for Poles ete.
Please refer 66kV line - Pages 1 and 2:

ft is considered 2.000m bolt hole spacing for the 66kV arm to 22kV
arm is excessive.

In view of. a gain in height of about 400mm due to the difference
in height of the 66kV post (about 600mm height) to that of a 22kV
pin insulator (about 250mm)} there is no reason why the spacing

should not pe 1.5m.

This will also make the 66kV wires within reach for a man standing
on the 22kV arm.

The distances between arms above the LV arm is so great as to need
"step bolts" For a worker to climb within reach of the wires -
suggest these be shown at about 300 to 350mm spacing,

a/ U s
=LA Ll D
Eric Hussey

GENERAL MANAGER

8 November 1989 AL - &0



8 November 1989

1.

COMMENTS ON FIELD SURVEY REPORT ON °
RURAL ELECTRIFICATION PROJECT IN WESTERN SAMOA

SCOPE OF PROJECT

{a)

{b)

Upolu Island

This looks all right in that priority is given to the
Tanugamanono —~ Siumu major link which by the time of the
construction in 1990 will be very much needed to reinforce
the voltage as the 22kV distribution around Leulumoega
through Lefaga to Safata and Falealili, from the Control
Station in Apia will have covered about 50 miles (80km).

The priority rating 1 to 5 Ffor areas covered is all right
too. I have swapped Aleisa Road - Saleimoa to rating
8 with Satuimalufilufi - Satapuala to 10 and Lepale -
Fasitoo-uta to 9.

Savaii Island

This part of the Project may be done simultaneously with
Upelu at an independent priority rating from that of Upolu
with the preferred ratings as followed:

Tufutafoe ~ Falealupotai - 6
Tafuauta -~ Tafuatail -1
Puapua - Samalaeulnu - 11
Sasina - Matavai - 12

Equipment and materials stated under this clause should include
light trucks, heavy trucks of 6 tons type, compressure complete

hammer dynamites (if required in place of a Koken-Down-the-hole

drill type}.

Al - 61



The vehicle and equipment essentials are given on a separate

sheet attached. Crossarms if wooden and line construction
hardware should also where required be standard tao ones

{or equivalent) used currently by EPC,

It is woprth noting also that the 6.6kV/22kV step up transformer
to be installed at Puapua will be temporary until conversion
of the existing Salelologa - Puapua 6.6kV to 22kVv at a later
stage. : e

Home Works and Field -Works are all right except that shipment
of materials takes about three {3) months from placement of order
to be supplied if procured from New Zealand or Australia.

Please note that materials are duty free into Apia. At present
status the engineers in Charge is Toluono assisted by A. Tiotio.

(a) The pole design is the same as in our Construction manual
submitted to you.

{b) Design Concept adopted is as in our c¢onstruction manual
submitted, based on the Australian Code of Practice for
Overhead Line <Construction by the Electricity Supply
Association of Australia No. C (b} 1, 1974, All other
design factors are all right except we use following safety
factors for poles:

Wooden Poles
Concrete Poles
Steel Poles

WoW
[SSJ S N

Ground Clearance for LV {415/240 volts) is 5.5m.

{c}) LINE MATERIALS

AAC FLY is hard drawn 7/3.4mm stranded conductors.,
AAC WASP is also hard drawn 7/4.3%9mm stranded conductors.

Colour of Insulators and Bushings: Light Grey

{d) Distribution transformers sizes in the rural sector arse
determined mainly by the size of villages in population.

(£) Wood poles preferred for standardisation and local construc-
tion gangs experience with handling.

{g) A sawmill on this 1ink have asked for a 100kVvA substation
with probable extension to 200kVA in two years.
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{h) This c¢lause is agreeable as it is.

(i) Pfovisiohal:_Pole Arrangement is ok except for the' 1l4m
peles where we have allowed 1.8m spacing between 66kV and
22kV although 1.5m space may be entertained for ease of

maintenance.

6. Transformer erecting is still in progress between Lefaga and
Siumu but had it not been for vehicle and machine break .downs
{old ones as no new ones assigned to this project) the whole
saction Leulumoega to Siumu would have finished by now.

T: é%m.

T.F. Toluono
DEPUTY GENERAL MANAGER-ENGINEERING
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LINE TCOLS AND MACHINERY FOR THE

RURAL ELECTRIFICATION PROJECT

UNDER JAPANESE AID

Cable Hoist or Puller (3-4 Tonsg) 36
Compression Tools 12 Towns 10
Wire Grip 1659-40 Klien for ?/3.4 pPVvC 36
Wire Grip 1628~58 Klien for 19/2.6 steel guy 12
Cable Cutter for Hull 12
Ring Anger Bits 22mm 24
Ring Anger Bits 20mm 24
Ring Anger Bits 18 mm 24
Digging Crawbars 2m 24
bigging spades with 2m galv. handles 30
Digging shovels with 2m galv. handles 30
Heavy Trucks 6 Ton Flat Deck or Dyna 3
Hiab Cranes 7 Ton with Pole Trailers 3
Air Comprassor {complete with hammers) 2
(Rig Crawler type)
1

Toyota Landcruiser S.W.B.

al - 64












0N =

13.

. E4A

B Y

. i

. AR

=i
. R

B3

7l

=

2.1

-

YUY 7

THE STATE OF WESTERN SAMOA (SAMOA 1 SISFO)

WAEL3 - 1R VERELTL - 1730 |
FHAPZE e ¢ SR, 1A & ol 2200 W
2, 934 sq.km

(08 W 010 122sq.km, ¥ 45 T 1,714 sqokm, & OB T 98 sq.km)
#5160, 000

(9% BE 0 117,800, 0" 155 1 41,200, 4l 1, 000A)
TET . AL 35 000A |

17224F F 7 v ¥ NMERE o RE)

18304 FYRPEEHMY a3y - AV T AID
R

19004 FoAoie s

O ERERTMRIAME LT a— Y v PG B
WA a2 -V v FRIRHE R D

19624F : A O e (I ORNAS % 2

W TR OER, BOERE IR sV
TAmw\ﬁﬁﬁ%AMﬁﬁ\ﬁﬁﬂﬁﬂﬁ\wnﬁTﬁ%o

ﬂhﬂﬂﬂjf-dtm{bfrlixu@“ SEEIRR26 - 271

4 B P TE E2, 800 - 3, 000mm, 864 4 - 10H W ttH -3H

o E AR, AN S oA AHLEE LB O D L8 DK
i fRs LA &g d 5, :

GHEHAIE 4 5 (Tala = WS$) BIIEos L — Midt o 7 ool

A D NEA D, EE R R & 9 O, WAL R
TWho 198845 )8 D [FZ 5L, WS$7, 000, 000 (#9420 F1:4)
FI— A 7 D GNPHL, US$660 (19874E[E) &l s hb
Wy E T m e, TeEhe, 279, 237 NFF
A4 E, W3, s v T, THEF FLREFEE T
BB, M. BB TR D BNE RO’ A ERRL

TWwh,

Wi 7 U0 WL . Ay A T 7 ORFHE 25T R T T
o AT R SR 1;&tanuw*w

OGRS, BT R& YD BT b EDEEREGC ) E A
NTwbd, Wy E7x N A0, FWMH3TAT, T4
By A ET. ma—Y=TF VR A=ALTNTL T AND
WA Y, OWERIARNE, E 230000 FTRNAS CBUL
[ 2 7 v,

A2 - 1



14, EH

15. 4

A1 (Wi L
AN E A :‘Lﬁf
gy i o E

il A i

HIT- 5

T 413 %2 <
lll 2y ﬂ&li a)fﬂtﬁ i N

WS$25.000,000 (#154%1)
WS$92,000,000 (#5548 1)

Ay, Ay, yad sy

ﬁwQﬁm\*%y&%\Lﬁ\ﬁm\
) A '

Za-—-Y—- v, F ;(}-/3)}\ AR
7)“);9

. ERABROTHIA, $536, 0001/

FIKLT 91, 920, 000P/4E
KB #1500, 0001/
— R 1 660, 00014

A2 -~ 2









e

10

N \
M A
TS vﬂ'!ag:
.&D jisorts
i | -
- rd e
‘-,-—m

vy Llsulumargetou Luw
,L?\P . Malva Thaot, Iaﬂ

|:;p’ .\ - /' :
Muitspuilf 3% ? {Vaany/
ulgpuil o seenic W) ;-

ﬁ, b
Return 16 Paradise Beach
{rwirnming}

BARE3-1

B — b

BRI

o5

Lgue®

N} .
o | Aty Point
"“:;,‘Hu'mlh i

Salamwmuy
swanirang

142 .
i GAGA'EMAUGA 11

11

P

Pruls College (Mathodis
FPiinla Cave Pool (swimmil

rotio®

L = S T I -

S0 ~1 N

Tanugamanono-Sismu
Saleapaga-Lefaga
Saluafata-Sauniaty
Amaile- Afulilo
Aleisa-Saleimoa
Nuu-Faleula

Lepale-Fasitoouta

1
12

11
1
I

11

Satuimaluofilufi-Satapuala

A3 -

poag.

| Namu's L
Itoa

2395

5

155,
Hutiaiel
Loto ",-\"q‘ﬂnuaupu
5 1

f"‘ﬁ Nu'utels Islang
. hr_:ssﬁ:}ﬂu'u%ua

; 18 Island




4R

[y
N
»,

Sava

% T4

Lovers’ Leap :
M e,
o 4;’0 Samatai-

Horel A

hisale Atsu

@

i1

A
irstrig Um’gli s
° ,

ANV — b

ESENEAL

9
10
11

12

13

Puapua-Samalaeulu
Sasina-Matavai
Tafurafoe

Tafuauta-Tafuarai

Patamea-Saleanla

8
10
4

Wanegs

e s
.\f.u_‘o.‘.aldo @ "d .; ‘,!,,amr mouads
¥

) - | Y .
4, dey,
Sk’ . ;o
) 4 -

5 q
Myps 3 L e
Sorh, e ¥ \_;cemchgaan
“ery! Ha? ) Lo B Yoy blownnlr
! :'.”"r TR
b

"Aveivy

& :E[
.
&) g:',\l
e
\
3 .r‘\
L
¥
( |
14
P
(‘l.
y i

——

- b ety
Pu'aypw a Ve mEcEnc lagoen
R . PimsOwai’s (el 35

=" loor
e
— -
i
. —_—
—
T —,
o

{ K5 i E — \_V-ﬂ;::- Lagmg
{38 I HE oM of & W e
Flows (-8 H L\ i Rt L ke S
o :.:;, L i (.,\"'} I : !**,,._-:2:’;/ 2 2)
© MMy Migomafly oy TR T I M € Pt Lage
" o fmcsivel ) J?aug.wsnsausoss:ss‘fgsaf(: e mj:——mdnipddl
+ e 4 Highest etmnstion < TnATTUOY), _ i g R Moanaos
iy .- - S o e

> £ 4
: : P VT
M Sreongiogf 2 .v,,v. TR A, Man

Sigal
Amaa Mozel

Hi{ x - -
Wgo.. 0.0 M5 SAFQTUL.

.ﬁ":aw Tuasia !F"‘“EP‘“
- Fatausi
T .

¥/ Umos

Ewbh

Fusl
"- b ‘Exa’ v
NI A
“ponm §iliems 11831,
< Zyrke \misoqaiy demons!
" Srsmamaainie

Sqvarilaat FAILS. | gir.a

Valsa'uiy
Valetal
Papaton
I Foxnl
Haigera
1 y A ¥ - q 2 ¥ . b . e’ b ! Fiiefin
I - ool A Y % - 4 . L ey o Y S Y 3 » ) . Saramial
| . : ; 5 3 3 . =y o an 8. 5 - —— 5;“;“
anciant -
maunds ’f‘ “'-L_‘
¥ S “
~ Yfa,
.""-.i‘_} "h,,:
S~
I\
P 1‘\
A"
Paspaeciai's \
Q9

il 1 (TS






Hidh [ ppC

AR 1B 2B 13l a4 P sR 1 e P78 { g L oR fwl At A
1941F 319 31.8f 313 317) 3na| 316l 208] 308] 31.0] 3v.8] 324) 324
1942) 32.8] 327) 316[ 30.9) 318 3Lif. 209] 301f 309] 302 304] 305
19431 30.8] 3097 312] .312] 3021 302 30a] 30a] 30.2] 308 321 30

coad] 323|305 30 ] 308 303 3070 a02] 303 300 305 312
19450 31.2] 3ol swol 3200 307] . 309 2000 30| 300l 310l 22l 32

1946 317 S 3b4} 3210 322 320] 3L2) 3101 3071 3L5) 3ngl 3L9Y 9
19471 031.9] 3270 32.8] 326 324] 316] 31.6] 31.5] 314f 314 31.4] 3L}
1948 33.8[ 31.6f 322 318 320f 318} 30.8) 308; 307 319 317 3Lt
1949F 3161 319 3221 31.8] 316 309 3i6] 3040 31.3f 308] 318 310
1950 31.9{ 3114 316] 31.8f 3iel 3030 299] 303 31.1] 314] 31.4f 313

1951 310l ol sual 323 suel 31a] s08l 32| 309] 307l aisl 322
Ces2l 33a| 323 323 aia) 37 313} s0e| 306l 3o 3| sis| 32s
1953 aisl a2l 28l 3z2| s 2| 4] soel el 37 323 322
1954) 31.6] 324 307] . 312l 316 309) 3a] 312] 306 3] 32 24
1958 313 312] 310] el 311l 308] 03] 208 200] 302] 311] 304

19564  311f 3001 310 31.8F . 3Lt 308] 209 303 306 30| 314 307
1957 3113 303|318 3l 3L7E 3128 L 30.2) 3l6p 308 31y 317 31
1958] 322 32,1y 3zs| 323t 320 307 36 313 3070 33| 3L 322
1950 . 32.0{ 3271 3L8[. 3LY| 32.0{ 3LB] 33| 306 3104 35| 316f 316
19600 3v7] sus 307 3o4l 322 309 30.2] 307 308]  313] 36l 313

196t 31.6]. 31.6| 318 317 31.2] 304] 303] 303] 305 304| 307 . n2
19621 3.1} 3L 3t9) 0 3170 310 31l 306 30.0] 3055 300§ 3ty 34
1963 ._31.] L3100 3121 3y 319 316( 30.6) 3Ll 31| 31.6] 3L4) . 317
1964F . 322] 32.8{ 322 3190 309 307] 301} 302 305F 307 306 303
19650 3217 . 309 3231 31.2])  31.2]. 305 307] 304 308 307 317] 31y

wes| - 3190 3n7 328] 31e] 313 3ro| 304f 306] 304f 312 3L 315
19670 3tal 31.1] 316l 306 307 3100 307 296 30.6f 306| 308 312
1968] 3238] 31.6] 319 31.0' 3065 3071 9.6] 30.1F 0 30.0f 3L1] 3135 317
19695 3231 . 32.3| 317 ©31.3] 308 316 3l).l6: 3060 3060 3t7 319 317

1970 32.4| 322 316l 317] 3221 308 3071 307] 31.2] 306] 308 306
C1o71f - 314 317 30s| 307 s0e] 307 03] 208 209 303 3200 mis
1972] - 308 31| 3ns{ 33| 3ne] 31} 304 302] 3020 3| 312 32
1973 314] 316l 320l w6l 3ol 3120 30e| 300] 208 303 w4l 305
1974] 320} 30| 306) 3100 3050 30| 305 303 304 308 307 307
1975 334] 308 313] 30s] 309] 301] 305 301 304 306{ 30.7] 307

1976} 302|310 317 312) 308 309 30a) 312] 304 3| 36l 34
S92 313 ans] 3o 322| 3r9f 313 3ve 302] 306| 3ra] 316 324
to78] 30| 334] 321] 38| 39 30 32l 3] 4] 316l 3] 320
Cio79)  320] 320l stsl 32ol 323 el sl 324l sl 300l 3t 322
“qego] 3z0] 321 szo] 332l auaf 316l 309) 308 3100 312f 326] 328

Cios) 322 328l s - - aal avel 33l 3zl a20l 320
1982 31.6] 31.4] 328] 3260 326[ 322 314 309 38 328 35[ 324
983] 325 336] s30f 328l 324) 321 313 304l 312] 320 322 324
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e LA lzn | aa fan | s len oA 8 [ 98 J0H | nlii2)
1041l 2160 231 2200 229 220 2150 200 21.6] 207|198 22| 216
1042] 228 239] 238l 216l 218 217] 200 22.0f 202 216 2121 218
19430 2270 2300 226 239] 227 209 209 200 213 2190 225) 220
1944] 2251 227 230] 220 220] 228] 200 21.0 2206] -201] 22.2f 218
19450 215] 2290 2250 229] 218 218] 228] 200] 218 228 2181 230
woasl 229|228l 228 2221 226 213] 1970 2081 2040 208 2290 207
1947] 224F 220| 219 227 208 218 21.3[ 19.57 210/ - 201 22.6] 22.1
048] 217} 229 223] 224 227 208] 1993 197 206 219 213} 217
1940l 216l 2270 226l 2220 2170 z00{ 18.8] 206] 220{ 207 218 227
19sol. 222] 2190 219] 218 217 209 205 208f 197} 209 213 214

“19sy| 229) 210] 228 238 201f 216] 179 194 197 19.8] 211 208
10521 227] 22.6] 2221 207] 206 208] 208 200 1977 206 21.7] 227
19531 200 226] 238 223} 2 w3 199 198 1871 217] 21.9) 206
1954] 217] 2230 216] 20| 21 218] 90| 216f 210 20T 216f 220
1955 2171 217 21a] 213f 21s] 2170 216] 203 20 2t6] 21.0] 216
1956] 206] 216| 217] 219 210] 193] 1997 20.6]  19.8] (205 208) 214
19571 217 2180 216l 226] 205 196 19.7) 187 2000 200[ 20.7] 208
10se 21701 218 227] 234 216) 209f 1n7] 189 1ep 203 218 215
1591 210t 229] 226] 229] 218| 206] 106l 210 199) 222} 2197 229
19601 219 226] 228 2360 22.1] 2009] 19.9{: 207] 196 206 215 2238
st 222| 22a) 217]: 219 227] 203 197 20.8) 217p 207 227 217
19630 2221 el sl 222) 2200 1965 2206) 206) 2 2W06] WL 21T
19631 2100 228 222 216 217 o9l 206] 219 208  218f 212 217
1064 21.1] 228! 227) 221 204) 203) 96| 19.4) 2095 203 206; 217
19651 2170 194l 216l 2230 w8l el igsl 2000 216) 219l 201 210
166 228] 216] 222] 20| 2231 216) 208 186|194 207 207 199
1061 206) 21.2f 219l 2t7] 211 2050 200 18.3] 213| 206) 2088 208
19681 219] 223l z27] 195 210 207 Zie| vy 194|217 208] 217
1960] 223| 228 22s| 228 210 209 200] 208] 198] 22| 228 217
wrol 21 2l 227] 22l sl 28] 196) 204 18] C212)  21.6) 215
19711 210l 2201 224 2200 218 204] 197 w6 1920 216 208 222
1972 218 219 218]  224| 208 206 202] 203 219 205 216 230
1973) 2100 226 236] 228 221 208 205 204 202( 209 214 221
197 22.1] 2101 218] 2031 196 19| 19.] 214 2000 R4l 193 246
wo7s] 214l 216 2250 2241 210 203] 204] 203] 206] 2000 214} 220
19761 2041 215 220 225 218 209 202f e8| 7 214] 218 207
w77l 202 2240 212 2va] 105 g9l 193 g9l 100l 216 217 213
jo78] 226] 21.4f sl 222 21eb 207 w2l 20a] 192 2vs) 192l 220
| z219] 29| 224] 204 212] 2 240 18a) 205 212] 205 209
1980 21sl 2320 227 zisl 208 9] 21.2] 2191 2191 21.9] 185 190
w981 19| 184} 195 - - - 1250 1l avesl 205 204 205
1082 - 230 214] 224] 2300 220f 2004 202 204 204f 201 214 210
1083 -217] 23| 226] 2080 217 202 200f 185 2100 220 200f 226
wedl 200 22| 23l 227 08| 203 w.0] 204 03| 203] 218 224
1085] 219|220 223] 2190 221 3| 2050 213 - .

R 1961 18.1] 195 05| s gyl sl 1a7] 173 193] 185 190
T AT L 14.7 1% 054 198HiEs )
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1 A T2l 13 | ap t sA L eB 174 | 8A | oA | 10A | A 112H
19411 25} -39 ss 35 33 0| 34 30 35 38 o] 33
1942 a30f 380 ‘3s] 391 28] 43 a4l @ 41 18] 290 33
1943 32| 26 41 31 28 20 351 36 38 36 28 33
1944 42| a3]  as| 32 32| 29) 3] 38 42 571 28] 2w
1945 gl 36l 40| 38 2] 371l m 32 41 4] 13
19960 33| 38| - 26 26f 29 s8] 3y 39 32 33 30| 46
1947 36 26l 38| 42| 36f 36 42| a0 P I ] 1 T
148 - 42f  42) 42| . 38) 35| 41l 41 36 370 39 32l W
1949 2s| 39| a1y 29 44l 38| 37| 4 gl 3 37 37
1950 4ai - ayl__agl . 35 32) a3 28] 3% 35 34 3] 44
1951 3| - a1 32 2 3| 38| 331 29| 38 42] 38| 29
1952 '] I v IRV I *1 SN 71 N I 11 N 3 43 470 27| W
1953] 29{ 350 29| 38| 38 - 33] 45| 29] 29| 37 42f 25
1954] 38| a2l sof 38| 43 34| 4 37| 41 4F o 3s) 34
19550 320 4sl 33l 32 39f  35] a5 a3 51 41 asf 42
1956} - 39|  38] 33) 35 00 I ) ) | B 1 X )1 I
1957 . 34 65| 3 33 28] a2 33 34 30 34 3 47
1958 44 31l aals 20l 48] 33] 32| 36 2| 3| mf 22
1959 a7 a2l 3 3R 3l 93] 37 o3 s 4 Ml 3w
i960] 52 34 3y 34 16 3 30 5 34 32 13 I8
196t] 34| a3l 0 53 32 sl 45] m| 20 a1 45 31 28
1962 a1} 37| s8] 29  43f 35| 20) 47 a2f 35 ) 46
1963 - 311 34 42 3l 9] 20] 3 31 31 Bl 3
1964 37 34l a0 w4 33] 39 33 W 3 3w 33 2%
1965 33 33 W1 33 6] 4] N 13 sef 36| 2sl 3w
1966 82 33 331 - 36 34 43 32 33 1 30 33 33
1967 s2| 37 3s| 38 35| 36| a4 52 w| 3w 36 42
1968 g0 78l 34 42) 2l 37 3wl 28 32l a0 31 31
1969 a3 430 | 33 ] 2l w2 3 32t 34| 36
1970 . 51 47 41 13 32 38 39 36 35 a4 28 )
1971 32 28| 3] 4 M 4| 3 33 o] B 4@
1972 qol 321 sl 3sl 20l 38] 32| 38 7] I T B 7Y B Y
wrsl a4 a7l a0l 3s| 36l 38l 3] 36 34 [ 38 33
1974 41 sl as] w42 n 37 28 o 34] 3] a4
worsl sal a6l 3|l asl sql as] asl sl 38l 33 38] e
1976 16 £2 39 - - - 28 34 a0 40
1977 12 321 34| 4 13 37 37 3 40 43
1978 41 0| 35f . 23 331 n 34 30 37 350 a8l
w42l asl el 40 sof  39b 36l 32 35t a0l 3l
1980 33| 4] a2 32 27 4] 3 36 36 35 26| 32
1981 w1l as|  4s) - - - 32 330 45| 3] 30
1982) - gl - PRt S VY B & S ¥ 20 2wl 3l 2
1983  23f - 2l 321 a2} a3 38| 34l 36] 30l 26l 35
1984 29 36l 33 3 L E] I 1 I 1 38 31 33f 28] 3
1985 320 20l asp 38 T I T 7 .
N 82 78 55  -dd 48 45 15 52 51 47 50 51
mfsee a2l a0l 28] 23 251 23l oaab 97 26l 2 2l 26
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AR

37
7 7 B AR A
M EPC
NE 1981 1082 1983 | 1984 1985 | 1986 1987
{km) {km) (km) {km) (km) (km) {km)
ENY- o o ‘ : o :
e R ALAR : _ , ' .
6.6kV ELTEAR 69 99 74 73 73 73 73
22 kV BAHLAR 97 115 151 . 158 14l 1l 182
R EA 217 320 335 350 370 396 419
23t 383 534 . 560 581 617 646 674
P BOADAR - _ o _
6.6 kV Jbrh ECALAR 1.45] 145 1.45 1.5 1.5 1.5 1.5
22 kV P REAR 0.85 3 3 3 3.08 3.33 3.33
43t 2.30] . 445 4.45 4.50 4.58 483 483
v HVELE RS ET _ _ .
6.6 XV FLEAR 70 100 75 15 15 75 15
22 kY ARHAR 98 118 154 161 177 180 185
{LFERLEAR 217 320 335 350 370 396 419
3 385 538 564 586 622 651 679
flLooVRERHE ' .
6.6kV BLE 23 23 23 23 23 23 23
22 kV BCEEAR - ' 13 21 21
{EIFRCEEAR 30 - 45 45| . 53 63f 72 72
&EL 23 23 23 23 36| 44 44
7 R R
22kV ECEH 10 15 : .
2V RRER 28 40 44 2
it T A A 12 27 27 32 40] 78.4
exi 0 22 42 55 72 84f 150
¥ BBRHEEF '
22kV BREAR 0 10 15 0 0 0 0
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2 kV ROELAR 0 0 .0 28 53 65 93]
{7 A AR 30 57 72 80 95 112 1501 .
il 53 90 110 131 171 200 266
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WAL
Hy AL Hpe

VIR -

| Hify 1981 1982 1983 1984] 1085 1986 1987

IREEHE (GWIY | 20.790] 30279}  31.104] 32.952] 34.764] 35.950] 38.254

HRELE (GWH) 24.455] 24478 25426 27.595( 27.712f 30.037] 32078

20 (GWH) | 0.336 0269  0.243 0.253 0.620] 0721 0.642

BEEI (GWH) 4,999 5.532 5.435 5.104 5432 5.191 5.534

Rkw % 16.8 183l 175 15.5 15.6 14.4 14.5
P34 BHRM _

o FEE o o = :

s HiA 1981 1982 1983 1984 1985] 1986 1987

BUREIR (GWH) 0.801 0.898]  0.883]  0.853 1.017 1.308 1.460

MR EDE (GWH) 0.748 0.717] 0679 0660 0.818 1.108 1.144

# o GWH) | 0009 0010t 00100 omsl o004l 001 0.044

BEEHE (GWH) 0.043 0.171f  0.194] 0175 0185  0.181 0.271

R %1 55 19.1 22.0 20.5 18.2 13.8 18.6] .

THURK :

1 Hify 1981 1982 1983 1984 1985 1986 1987
EEELE (GWH) 0 0 0 0 0f 0.557]  0.512
HEEH (GWH) 0 0 0 0 of 0342 0411
21y {GWH) -0 0 0 0 0 0.000 0.000
RBEEHE | (GWH) 0 0 0 0 0 0.214 0.101
HEE | % 0 0 0 0 0 38.4 19.7

W) 7 EREEE :
2y gL 1981 1982 1983 1984 1985 1986] 1987
REEIE (GWH) 30.5911 31177  31.987] 33.805[ 35.781| 37.815] 40.226
HHREHE | GWH 252031 25.1950° 26.1051 28255 2853 31487 33.633
otk (GWH) 0.345 0.279]  0.253 0.271 0.634 0.74] ~ 0.686
LR (GWH) {. 5.042 5703  5.629 5279  5.617 5.586 5.906
B % 16.48 18.29 17.60 15.62 15.70 14.77 14.70

RS- 1




G AR
HidEPC
o BOVEL R . : . .
£ B i 1981 1982} 1983 10%4]. 19851 19861 19871 - 1988
—REHR R (GWH) | 9.259] 6,514] 7,051] 7,340f 7,404 8,291 89121 9,986
HBERR (GWH) { 1,626] 2921] 37376 3,887 3,727) 3,650 3,7981 - 4,037
P'QJE.HE (GWH) | 5,399} 11,782] 10,098{ 12,278] 12,289f 12,688 '13455 15,015
RFVEE | (GwH) 1,723] 1554] 1398 1675 1684 13011 1,707 1,788
R (GWH) 5741 1,006] 1,545 2.032{ 2,188] 2,298 2416
FRBE (GWH) o4gl 12700 13130 1,298 1290]  1,398] 1,627
(i (GWH) 176 185 2221 228 263 25() 281 261 .
B 18183 24,478] 244271 28,266 28 6971 30,058 31,849 35,130
He 34.6 0.2 15.7 1.5 471 6.0 103
2354 B R
i e AR : B : :
SR BT 1981 1082 1083 1984] - 19851 1986 19871 1988
— R (GWH) 284 292 253 288 367 489) 595 743
R (GWH) 0 0 of - o 0 0 0 0
REER T {GWH) 214 382 367 349 389 484; 512 - 513
T § (GWH) 10 8 12 12 10 2 9
.aré’ 1 [ GwHh) 0 2 22 23 97 38 42 64
&“*5}_ (GWH) 0 8 10 8 11 17 24 25
B (GWH) 130 4 15 15 i5 15| 127 . 1
&af 521 716 679 695 819 1,050f 1,196] 1.368
IER: 37.4 -5.2 2.4 17.8 28,2 13.9] . 144
7*}-:»,%51 .
: A, 1981 1982 1983 19341 - 1985 1986 1987 1988
(GWH) 0 31 41 411 9 121 168 289
(GWH) 0 0 ] 0 S0 ol o 0
| (GwH) 0 6] 90 88 135 154 160 194
{1 ({GWH) 0 1. 0 13 31 . 25 51 45
({GWH) 0 3 21 3 ] 1 20
(GWH) 0 0 0 0 0 0 1 0
ﬂyhfﬁlfu_ (GWH) 0 0 o __._ 0 0 0 0 0
o 0 51 134 145 266 307 391 548
i 163.5 791 834 15.4 21.3 40.3




o TS T 2
gn"?ﬁ" ﬁ{
Ml EPC
» A WEN R :
4E By 1,981 1982] 1983 1984 1985 1986 1987 1983
R R (Nos) 6,319 6,243| 6,508] 6,869 7,061} 7,506| 7,708{ 7.870
FEHEBER (Nos) 88 79 82 611 - 64 68 58 56
WEA : (Nos) 719 718{ 761 673 655 707 674 632
AT VHER (Nos) 4 4 5 11 11 12 11 10
BT EAIT R _ 202 0 0 0 0 0 0 0
FHEEXK {Nos) 0 2070 230;  227]  233]  233] 233 232
FREERR (Nos) 0 109] 116 93 88 93 96 98
At (Nos) 73321 73600 77021 7940 81121 8,619] 8730] 8,893
YA BIAM :
i 11 3 A R S ‘ ;
FRE BA7 1,981 1982  1983] 1984 1985 1986 1987 1988
P R {Nos) 702 684 661 688 078] 1,154] 1,282 1419
PEHEFER (Nos) 0 0 0 0 of - 0 0 0
[EEAE (Nos) 25 41 40 45 52 57 62 67
kT MEEEK (Nos) ] 1 } 2 2 2 2 2
BERHEANEE | 17 0 0 0 0 0 0 0
FEREER {Nos) 0 25 28 3 41 53 64 66
SREEE {(Nos) 0 2 2 4 5 8 10 10
25 (Nos) 745 753 732 770 1,078 1.274]  1420] 1564
7y Rk - :
AERE 4 1,981 19821 1983] 1934 1985 1986 1987 1938
—RERER - (Nos) 0 55 93 135 224 286 494 738
PEMERM R (Nos) 0 0 1 0 0 0 0 0
BEE (Nos) 0 2 16 17 24 16 28 31
K7 VEBER (Nos) 0 1 1 y) 2 2 y) 2
R EANRE _ 0 0 0 0 0 0 0 0
FYURER (Nos) 0 1 5 7 1 13 21 31
FREBEEX {Nos) 0 0 0l 0 0 1 1 3
Al {Nos) 0 50 116 161 261 - 338 546 305
R i i :
ERE Hifiy 1,981 1082 1933] 1984 1985 1986 1987 1988
XK (Nos) 7021 6,982 7262 7,692 8263 8946] 9.484] 10,027
BEEER (Nos) 88 79 83 67 64 68 58 56
BER (Nos) 744 761 817 735 731 500 764 730
RFNVEEK {Nos) 5 6 7 15 15 16 15 14
B WA KT 219 0 0 0 0 D 0 0
EEEEXR 1 (Nos) 0 233 263 265 285 209 318 329
FREER (Nos) 0 111 118 97 93 102 107 111
i) (Nos) 8077] 8.172] 8550] 88711 9451 102314 10,746] 11.267
A5 - 3







®MIBRE5-4 [HYe7 - ﬁ"i’)b%%ﬁ?gui_l

199242 A
1981 1982 1963 1984 1983 1988 1987 1988 1989 1990 1991 1992 1993 1994 1995 1994 1597 1998 1599 2000 2001 2002 2003 2004 2003
NB6FERFRNELRBET D 12478] 113,603 114,739] 115886] 117045 118216] 119398 1205921 121,798 123,016] 124,245 us,.sasL 126,743] 128,000f 129291] 130,583] 131,889] 133,208] 134340] 139,886
. 75 5 o7 75 75 75 88.8 2 . = 93 9 L) s 95 [l g5 25 95 95
84,359 Bi,ﬁﬂl 86,054 86915] B7,784] 88,652 ag,s-uﬂ 107.085)  112,054] 114404] 115548]  117,959¢ - 119138] 121,610 122826] 124,054 125293 126,548] 127813] 129,001
6319 6,243 6,508 6368 1,061 7,506 7,708 7870 7,501 1580 8,060 8,141 97385 1087 10400] 10,504 1o,mf 108311 11,055 11166l 11.278) 11390 11,504 n1819 11,736
SE : 11 1 11 1 1 11 1 n 1 ] 1 n n 1t 1 n n 1 1 n
E(Ee i (MWh) 9,259 6,514 7,081 7340 7,404 8.9 8912 s986] 10,114 7,650 8,113 as04f 31317 13027 139658 14810  1587s] 16835 13.044f  19o35] 20293  25m| 22823  24204f 29,668
UL ERERY A WRIIEWH) 1,465 t,cuz[ 1,083 1,069 1,049 1,105 1,156 1,269 1,280 959 1,007 1,057 118 1279 1343 1410] - 1,480 1554 1,632 1,714 1799 1,889 1,984 2,083 2,187
CEINPREML A b iNim - a2 1.038 0936 0.581 1.053 1.047 1.057 1.009 0.749 1.050! 1.050 1.100 1.100 1.050 1.050 1.0%0 1.050 1,050 1050/ 1.050 1.050 1,050 1.0%0 1.050
T bas JUE S 0.704 1.082 1.041 1.009 1.120 1.075 1121 1.013 0.756 1.061 1.061 1.315 1.151 1.072 1.061 1.072 1,061 1.072 1.061 1.061 1.061 1.060 1.061 1.061
AR
111 & (MW) 1,624 2511 3376] - 3887 3727 36% 3,798 4037 4037 4,502 4,801 5111 5462 5825 s3] 6521 7,068 7538 80400 8575 9,146 9755  10,404f 110960 11,835
TRE 48 9 By &7 &4 63 .58 56 56 56 57 57 58 58 59 59 &0 81 | 62| 82 63 64 &4 63
eRDERE 2 n iR - 0.898 1038 0817 0,935 1.063 0.853 966 1.000 1000 1010 1.010 1010 LO10 1010 L.ore LOID 1010 1.010 Lo10 Lo10 1010 1010 1010 1010
) HRRIGW 18477 36975] 41| ssest  ss2aab s3smel ssamal 72omol 761260 80785l 84291 moses|  sdesst 9996s{ 10m3esl 11416 Nzl 1za3ul wi2mi sedl 14s3sr 1sassd]  1e3241]  172383) 12036
ri%%fuwm N EIRpE - 2.001 1.113 1.409 1004 0.922 1.220 1.101 1.056 1.0356 Loysl ross]  1.0S6 1.056 1.056 1056 1056 1.056 1.056 1056 .06 1.056 1058 1056 1.058
REX . . ' :
T2 (MWh) sasel  n,7eal 100%| 122781 12289F 12688 13455] 150150 1s326] 16053 16599 17064  17,747]  183s1] 18574  19620] 20287  20976] 21.690] 22427 23190 23978 24,793| 25636 26,508
IRX 3 nsj 161 &73 635 107, 107 07 107 707] 707 707 707 107 707 - 70T 707 07 01 707 707 707 707 1 707
}an#w% ni!mza# - 1.007 1.060 0.884 0.973 107 1.000 i000] 1000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1000|1000 1.000 1000 1.000 1.000 1.000
7572 16409] 13269) 18244f 18,7621  17946| 19031 21238) 21950 2276 23478} 24277 25,002  259sS5| - 26838 27,750 28.6%4f 29670 30678] 3721f  32800f 33915] 35.068f 36261 37491
- 2.167 0.809 1375 1.028 0.957] . 1.060 1116 1.034 1,074 L0314 1.034 1.024 1.034 1034 1034 1.03¢ 1.004 1.024 1.034 1034 1,034 1.034 1034 1.034
1,723 1,554 1395 1573 1,684f 1,7m 1,707 1,738 1,824 1,860 1897 1,935 1574 2,014 2,084 2,095 2,137 2,180 2233 2258 2313 2359 2,406 2455 2,504
4 4 5 . 11 .1 1n 10} 0 10 10 10 10 10 19 10 10 10 ‘1] .10 10 10 19 10 10
430,750f 388500] 279,000} 152273 153,001] 141,750] 155.182] 178.800f 182376F 185024f 189,744f 193339] 197410f 201358 - 205385 2094931 2136831 217956] 222,315] 236,762F 231297 235923] 240641f 245434 250353
- 0.902 0.718 0.546 1.005 0.926 1.09% 1.152 L.020 1.020 1.020 1.020 1.020 1.020 1.020 1020 1.020 1,020 1.020 1.020 1.020 1.020 1.620 1.020 1.020
574 1006 1545 2032 2188 2298 2416 2699 3,015 3,368 3,762 4202 4594 5244 5857 6,543 7309 8,163 9,;22! 10188 11381 12m3f  we201] 15863
- 207 2304 27 233 i 245 pct 240 242, 245 247 250, 252 255 257 260 263 265 : m 273 276} 279 28
- - 1m 0.587 1.026 1.000 1.610 1610 1010 1.010 1.010 Lo10 1.010 1.010 1010 1.010 1010 LOI0) 1010 1.010 LOID 1016 1010 1.010 1010
- ,m 4374 6206 8,721 339 9,765 w,ussJ 1242l 12434 13,7525 152100 16872 186051 20577  22,758)  2507if 27839 30,790 34,053]  37,663] 41,655 46071 50934f 56355
- - 1.577 1.556 1.281 1.077 1,040 1.041 1.106 1.106 1.106 1106 1.106 1.1068 1.106 16l L1o6 1.106 1,106 1.108 1.105 1.106 1.106 1.108 1.106
943 127 1313 1,298| 1.29% 13908 1,627 1,691 1,813 1,914 2,021 2,133 2252 2378 2,510 2,650 2,791 2953 3117 3,291 3474 3,668 3872| 4088
- 108] 11§ :£] .88 b 9 100 102 104 106 108 110 112 114 14 118 121 123 125 128 130 133 135 138
- - 1064 0.802] 0.946 st ot 00 1019 el rLor rare 1.019 Loiy 1019 1019 Lol i1or9 Loi#| nLomp 1019 1019 101y Lo19 1.019
; R%fcbiﬁﬂ‘iﬂ(k%) - 8697 1L,026] 14118] 14,750 1316 14.124# 16275| 168611 17468 18097 18,748] 19473% 20022 208470 21597 22375| ;a%0l 24015 24879 25775| 25,703 27664 28560 9,69
cREREA A D M - - 1,268 1,280 1.043 0.892 1.073 11521 1098 1.036 1038 1,036 1.076 1036 1.036 LO¥s) 1038 1038 Lo36| 1036 1035 1036|136 Los| 1038
G BULAREE gt ' : ‘ : _
o RERA & (MWR) 176 188 pz2] 228 263 2504 281 261 270 279 289 298] 308 319 330 341 153 365 - 3T 3904 403 417 431 6 451
ﬁM!iIkﬂﬂ! - 1.051 1.200 0270 1154 0.951 1.124 0.929 1.034 1.034 1.034 1034 1034 1.034 1,034 1034 1.034 1.034 103« 1034 XL 1.034 1.034 1034 1.034
RITR(MWh) 18183 24478| 24427 28266l 28637]  30058] 31849t 3s130] 35061  35172]  3e981] 389081 4314s| gsam2) 49187 51860 o sa91l 580001 61491 650031 2 GR84|  72884] 77238| 81909 86
4999 5,332 3435 5,104 $,437 5,191 5,534 . 5499 5,750 33557 5,808 6,059 5687 7158 7521 7,883 8,292 3 700 2162 96251 101I7) 10714) 11354 12,041 12,778
2749 22.60 2279 18.06 18.93 17.27 17.38 15.65 1590 _-13.80 13.70 15.601 1550 1540|1530 15.20 15,10 15,00 1490] 1480 14.70 14.70 14.70 14.70 14.70
AR T AR (MWh) 3182 wore] 29862 33370[ 341201  35249] 37383 406200  41910] 407300 42787  4a974] 49832  s3sa0]  se6rsl  s9.7ar| 63203 66700l 70653 746581 78941) 83.598]  88,592] 939501 99,704
0.53 - . 0.55 0.56 _0.56 0,56 0.57 -0.57 0.57 0.57 058 0.58 _0.58 (.54 - 0,58 0,59 0.59 " 0,59 0.39 0.59 060l . 0.60 9,60 0,60 060 0.60
Hew) 4,812 5.229]. 6,087 62302 69571 7059 7,487 2137 8393 3,016 41| - 8852 asosl 10557 10966  11,559] 12280 12905 13670 14204] 15019] 15905 16855 17875 18970
LHIES - 1.29% 0.995 1.117 1.023 1.033 1.061] - Los7 1.032 0,977 1.051 1.051 3.108 1.076] _ 1.087 1,054] - 1.058 1.053 1.0%9 1057 1.057 1.039 1.060 1.060 1.081
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e L RN

: SRR S5-5 [y &7 - Kokl BEHE BN | 19952
: ‘ 1981 | 19m 1983 1984 1533 1984 1937 1988 1969 1990 1991 1592 1593 1994 1995 1994 1997 1998 1999 2000 2001 2002 2001 2004 2005
[198sE BN ML L XM ET S _ 4530 45379 43833 452911 46734F  47222)  47694] 4817 48633 49,139 49631 50,127  soez8]  s113s]  siees  s2u62 52,684 353211 53.743]  s4280
. kit 70 0 7B 70 70 70 789 - 99 9 o1 92 " n 92 92 92 92 2 ”2
. 3L4s1 3L,766) 32,083  32404) 32,728| 33,055 33386 38007 4378 447  4s1eq| 45117 48578 47,044 47514 47985  4s469] 48954 4v443] 499%8
™ 3% T34 85 1,202 1,440 1,776 2,157 1,800 1,818 1.83% 1,855 21 2433 2,484 2,509 2,562 2,588 2,614 2,640 2,666 2,69 2,720 2,747 2,714
o+l 18 18§ 18 8 18 18 i 18 8 18 18 18 18 18 18 18 18 sy 18
=4 m 294 £y 458 810 763 B2 850 S 427 - 453 480 GIBJ 805 863 915 581 1,040 1,103 1,170 1,241 1,316 1,355 1,480 1,565
405 437 390 400 181 Y 430| 386 478 235 247 258 253 33 147 165 383 402 422 443 465 489 513 539 566
VEEEME Ly g - 1.080 0352 1.02% 0.553 1112 1.014 0898 L238] 0492 1.050 1.050 1.130] 1130 1.050 1.050] . 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050 1.050
ER AT 1.137 0.910 1.11% 1392 1332 1.251 1.0%0 1.033 0.497 1.061 1.061 1.286 1.302 1.072 1.050 1.072 1.061 1.061 1.061 1.060]-  1.061 1.061 1.0601 1.061
FRAR : . : .

S XL/ (MWh) 0 9 o0 . 0 g 0 0 0 0 o 26 32 0 30 61 76 o 11§ 143 177] pils 270 334 a1 510
$EEN 0 0 o o 0 0 T 0 0 o y 2 2 3 3 41 s & 1 9 10 12 15 18} n 26
L RES ETUE i - - - - - - - - - - . 1.200 1.200 1.200 1.200 1.200 1.200 1.200 1.200 1.200 1200 1200 1.200 12000 1200
ﬂiﬁ 72 9 R RIEWN - - - - - - - - - - 13,140 13,534 13 ,9401 14358] 14,789 15233 15,690 16,141 16,645 17,145] 17,659 18,189] 18,734 192971  19.373
' RN MR - - - - - - - - - - 1.039 1.030 1.930 1.030 rojo). 1o30| 1o 1.030 1030;  rLmel 1030 a0 Lol 1030

i!i ' :
FERHE (MWh) 214 398 457] 437, 524 638} 672 707 s 78 794 mJ 851 896 932 70 . 1,009 1,050 1,092 1,136 1,182 1,229| 127 1,330 1384
ATEN .28 4 - s 62} % 93 90 98} 9% 1004 101 107 103 104 105 104} w0 108 109 1104 112 13 11 ns 116
AR OETH S i . 1.720 130 L0 1228 1.224 0.558 1.08% LO1G 1010 1.010 1010 me 1010 1.010 1010 Lo10 1.010 1.010 L.010 L.010 1010 1010 1.010 1010

TERE 2 o R Lhwn) - 9,256/ 8,161 ) 6,383 6385  T46H - 7214 740 7,454 7883 8,120 335 B614f B873 5,139 9,413 9,695 9986 10,286 10594] 10,912 11,240 nary nsa
RS Y EM S Ritine - - (.882 0.864 0.978) - 0.955 1.088 0.966 1.030 1.030 .4ig L1030 1.030 1.030 _1.030 J1.030 1.030 1.a13 1.030 1.030 L.a0 LO30 1.030 1.030 1.030

- 9 13 25 41 32 62 54 55 145 166 172 179 185 2N 220 229 ns w7 279 290 3n 313 326 339
- 2 1 4 4 & 4 4 il 10 H n - n n 2 12 12 12 12 13 12 17 13 13 13
- 4,536 62n 6218f 10284 Bodgl  1sas1) o 1338s| 132y 144770 13087 15659 16285 16937 - 17.614] 1838l 19051 19813 20,606 21,430] 22287 23,179 24,106] 25070] 26,073
AR - - 1,382 0592 1654 0.783; - 1,520 D.866] 1040 1.040 1.040 1040 1040 1,040 1040]  1.040 1.040 1.040 1.040 1.040 1.0¢0 1,040 1.040 1.040 1.040
16 24 111 36 3¢ 71 84 % 103 15 128§ 142] 158 175 195 216 240 267 296 329 366 407} 4524 502,
- 26/ 33 38 .52 «1 8 97 9 99 100 10 107 s 104 105 106 107 108¢ 1054 10 111 113} 114 115
' - - 1268 s nass) 118 1288 Ly noto} om0 Loio Lo L0 1010 1010 Lo 1.0 o] Lo}l now) Lo Lo10 Lo 00 p610
TN ?gg Eh(xWh) . 604 731 2510 686 514} 614 854 951 1,046 1150 1265 13 1,531 1684f 1853 zmef 2242  2466f 2,72] 2984|3282 36| 3sm| 4368
AXRS A0 £ EEINK - . 1.212 3979 0.214 0.785 1138 14081 1100 1100 1100 1100 1.100 1100 1100 1100 1109 1.100 1100 1.160 1.100 1100 5100 1169 L1060
idg :

FERLT & MWhy 8 10 8 1 17 24 25 26 27 2] S 1 32 EX) 35 36 38 33 4 42 44 44 48] 50
RERX - 109 14 ¢ 88} 98 9 100 101F - 102 103 104 108 106 107 108 109 110 112 113 114 115 114 117 18

AXEDE N 2 N e - - 1.064 0802 0946l - 114 1.010 1.010 1.029 1020 1.020 1.026 1020 1020 1020 1020 1020 1.020 1.020 1.020 LZo 1.020 Lo20 1020 1.020
- 77 84 54 122 164 244 254 261 269 277 285f 2 i} 312) 321 33 k231 5 362§ 7y g4 3954 A7 419
AR Y 7o 1 2 iy . - 1.088 0999 1,453 1.384 1.450 1,038 1.03¢ 1.030 1.330 1.030 LO30 1.030 1.030 1039 1.030 1030 1030 1.03¢ 1.030 1.070 1030 1.030 1.030
- © 14 15 15 15 B & 12 14] 12 12 13 13 14} 14 15 15 16 16 17 17 18 19 194 A 21

- 1.051 0.967 0.993 1.025 0.796 1,195 Lo3y 1.033 1.035 1.035 1.035 1035 1.035 1.035 1.035 L.03% 1.035 1.033 1.azy 1033 L.a35 1.03¥ 1033

. 769 a13 o) voesl 13|  ases|  amiel  agmil  vamot  usorl  vese]  vsssl  2nai)  29m|  242s]  2smol 27l as0sl  avie]  3aml  ases]  3asf  aces] 437

- 1M 194 175 185 355 EYrl 4000 - 4101 296 319 120 349 385 L) - 412 439 452 480 439 531 567 607 551 700

. 22.25 23,87 18.94 17.06 29.32 2347 B3| D0 20.00 20.00 12.00 18.50 18.00 -17.50 17.09 17.00 1650 16,30 16.00 16.00 16,00 16.00 16.00 1606
- 940 1,007 1,699 1,269 1,742 1,957 2,116 AT Nl §.917 2,004 113 2526 2,692 2,837 3,019 3,189 3388 3,615 3,852 4113 4 400 4719 5,075

. 0.33 0.33 a3s 0.3 0.33 a3s 0.33 0.35 037 0.38 039 040 adl 0.42 043 044 0.43 0.45 046 0.46 0.46 0.46 a4s] 046
- 306 3 158 414 [ 690 14 548 576 sa7l 63l 703 T 753 5 809 260 897, gsel vl 1om| wml 1ase
. . Lo vogdl  vassl | aml sl veer]  vossf omny T iomsl  voas| tns[ia3il  vossl  vos  vosd| _vose| _voea| 1087 _ toes|  toes|  tow| _1eml 1075

i1 19814AG 19880 2 THIRRE. 1958 LR HAT R TH S,
2 19RO THARI, 198681519880 I TORBMIETINT B bnk t.tmat,a.. _ :
3. —HMER, ACME RN ) ARERL T 2 2, _ . _ _ As - 5
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1. STRAIGHT LINE POLES

1. STRAIGHT LINE POLES

——
-

2000

[_
g

AS - 12

ToescrieTion SPEC. 'R
(PR 25V LI]

RS ™ 1
| 2]STERL CROSSARM T3 200 | 1
3] 4% BRACE 86340 2
£{2280 PIN INSULATORS 3
5|26V TRSULATOR PIN 3
R
7o R ARG Mo !
BIS0LT FOR AHERME  (M16x)D 2

5| EACH SCREY 1100 2
1ol polE Cap 1
|11]STEP BOLT 16x260 2
12| PREFGRAED TOP TIE 3]
e Ly |
13[STEEL: CROSSARK T3 250 | 1

< { 14| AR BRACE 853546 2
15|V PIN 1HSULATOR 4
16{LAY IRSULATOR PIN 4
7 EIIT:I!I ligﬁum% R16x360 1
18 %3: %ﬁ%@% 1300 )
19]601T FOR ARWBRACE  |MI6x12D 2
X4, BIND WIRE 3, Zma [RSILATED] 124
[1]pues EXN




2. LIGHT ANGLE

1
200

1500

POLE (DOUBLE PIN)

2. LIGHT AMGLE POLE (DOUBLE PI)

;o Toeseienion SPEC. AL

. [FOR 224V LINE} |

T | P 1A !

L+ | 2[STEFL CROSSARY THTSA.2000 | 2

L R E T BE3x 40 i

4]226V PIN INSULATORS b

A 5|22V INSILATOR PIH b
. “| 6[BaT FOR ARM/POLE 16x420 I

T{BOLT FOR BRACE/FOLE  {M15x300 1
SJBOLT FOR ARN/BRAE  |MIGx120 4

e

o 10] C0ACH SCREM 12100 z
8 1L[ALUT POLE €5 1
Q 12{STEP BOLT 16x260 2

{FOR-L.V.LINE]

14| STEEL, CROSSARH ToxT53.2250 | 1

- 15[aRH BRACE 63406 2

2 B 16{SHAKLE ISULATR 5

: 17]siAoaE stmap PAIR 8
Jislowods srap e isx1So 4

19|SHACKLE BOLT fu16x120 1.8

B TR i MO B

R O e W

_ 22[B0LT FOR ARM/BRACE . [HI6xi2D __?%

A5 - 13 DaL. BivD WIkE 3,20 JISUATED 24
»[24]P0Es oM |




3. ANGLE LINE POLE (SINGLE ARM)

g

jo 3. ANGLE LIVE POLE (SINGLE ARY)
Do [Josarmon [ T
(FOR 220V LINE]
o 1|POES . U1 1
e, 2|STEEL CROSSAY TAT0.200 | 2
3 o 3[ARY BRAE PR 1
3/ 22KV PIN TNSILATORS 2
5| 2207 TRSULATOR PIY 2
FPN N I P T TES 12
ol [rex .
Eun 8[SOQET THIHLE s
ol 9| PREFCRED DEADEND GRIP P
o A |
oY [P v, e |
<« o 12[P00T FIR MWERAE  [HIGx1ZD 2
St e
A T
| B e O i
15104 SCREW 12x100 >
16{ALINT POLE CAP 1
17|STEP BT 16x260 2
16[PREFGRED TP TIE 2
[FOR 1.9 LIAS)
19| STEEL (RIESARA 3.l 2
20(ARM BRACE 8630 4
21|SHACKLE INSHLATER 8
R{SHACLE STRAP PAIR 3
[|sacaE sTRp BT [MiEx1n 8
2A[SIACKLE BOLY Kigc12) 8
] fﬁ'ﬁ %AP. - H16:x360 2
o R | e
Z1[60LT FOR ARW/BRAE |MIEx12D
A5 - 14 B[ 80D WIRE 3,20 1HSLLATED
+|2r0uss H




4.

é{,\_ . ‘;- & e
Al
L '
A5 - 15

ANGLE LINE POLE(DOUBLE

~ARM)

4. pGLE LING POLE (DOURLE ARYD

L e

~ IDESCRIPTICN SPEC, QT
[FoR Z2XV LINE] '

.| ‘1|FOLES 1M : 1
2|STEEL (ROSSARK TE3.2200 | 4]
3] ARM BRACE BO3xd0G 8
4[22K¢ PIN IHSULATGRS 2
5280 IHSULATOR PIN 2
6{22¥ DISC INSULATIR 2|
TiRAL WK 5
B|S00¢ET THINBLE 6
o[ PREFORYED DEADERD GRIP ‘ 6

10}BO0LT FOR ARWFOLE  [MI6xLD 2
11|B0LT FOR BRAE/POLE  [XI6:300 2
IZIROLT FOR ARWBIME  JWI6D %
B %ﬂ%ﬁmmm KBS0 z
g R e 4
15] C0ACH SCREW 1210 |
161 AL POLE COP i
17|STEP BOLT 16260 4
18PREFOR}ED TOP TIE 2]
| [FOR L,Y.LINE] . A f
19|STEEL (ROSSARH TTG.2050 | 2
20{M% BRAE soades | 4]
21ISHACKLE INSULATER . 8
2| HACKLE STRAP PAIR 3
23| SHACKLE STRAP BOLT . [Hl6150 8
24| SHACGLE BOLY Bk 8
2S|BOLT FOR ARWIDLE - |HI63E0 2
WITH 1-CURVED WASER :
= s |
27|BOLT FOR ARW/BRME  [MIéx13) 4
gs .. BIND WIRE 3,20e JHEWATED] 248
29[riLes o ]
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A5 - 16
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i
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5. ANGLE LINE POLE STRAIN (SINGLE ARM)

ANGLE LINE POLES STRAIN(SINGLE ARM)

Toeschiprio SPEC. Ty
| PR 22K¥ LINE)
1[raEs 4 1
2{STREL CROSSARM TR133.20900 | 1
3]4RM BRACE BAIARD 2
4]22V PIN INSULATORS 3
5|2%¢ INSILATIR PIR 3
62KV DISC [NSULATOR 12
7]BaL Hoek 6
8[SOCKET THIMBLE 3
5| PREFORMED DEADERD GRIP b
10[PoLT FOR ARM/POLE [MIGK340 1
WITH 1-CRVED WASHER ‘
T 1
12/B0T FOR ARW/BRACE ~ |MI6XI20 2
BIEE P v wsim 00 2
14[FYE BOLT 0140 2
WITH 2-NUT, 1-EYE U7
15| COACH SCREW 12100 2
16|l POLE cap 1
1T|STEP BLT 16x2%0 2
18|PREFORMED TOP TIE 3
{FR L.V.LBE]
19(STEEL CROSSARH TTR3.250 | 1
2| AR BRACE BE3d0G 2
2t[SUOLE NS TR 8
22| SHACKLE, STRAP PAIR 8
BISUACKLE STRAP BOLT  [HI6IS0 4
| 24|St0aE soLT |H16x120 8
5|B0LT FOR ARHAOLE  [HIGOG IR
WITH 1-CURVED WASHER
[t f00, BuGRLE " MG 1
Z1|B0LT FOR ARWBRACE  [H16x120 3
P YT 3.2 INULATED] 244
»[20[p0es o 1




200

350

1500

: _-96’50

g1s50. .0 4

b

TERMINAL POLE(SINGLE ARM)

6. TERMINAL POLE (SINGLE ARM)

-

R

)
W

-

2000

AS ~ 17

DESCRIPTION PEC. QT
[FOR 2¢Y LINE]
1{r0Es 7. [ 1
21STFE, (ROSSARM TSR3, 22900 | )
31ARM BRAE - B53x40b 1 2
afzy Dise IKRLANR 5l
5{RALL HIK 3
6ISO0ET THIMLE 3
leseroED (EABD GRIP ; 3
N e
o|pOT TR PR IO, e 1
10[80CT FOR ARWBRAME  [HI6xEH) 2
1 e P v w0 1
N 2
13]C0ATH SCREW 12100 2
HAjALKL PLE O 1
15|STEP BT 16260 2
(FOR LY. LIRE]
16[STERL Chossany T3 2300 | 1
17/ ARH BAME 8630406 2
16| SHACKLE THSWLATIR 4
19|SHAQE STRAP PAIR 4
20{SHAGLE STRAP BT {HIEx150 4
21 {SHACKLE BOLT 162120 4
2208007 FUR ARY/POLE  [M16:360 1
WITH [-CURVED WASHER |,
yz) % %% H16:300 1
2416007 PR ARM/BRAE  [MIGxLD 2
sla. s wike .20 INSULATED| 124
2 [POLES L 1




200

7.

TERMINAL POLE (DOUBLE ARM)

- 35

29650

2000

AS - 18

Q .
& ;
| L 600 B0, , lsog , |
1 ! I
(8
(19
)
@)
(&)
[Tt
@
' i
1 , |
[

7. TERMINAL POLE {DOUBLE ARM)

DESCRIPTION - SPEC. Q1Y
fFOR ZY LINE)
PILES 1 1
STEEL, (ROSSARY 753,200 | 2|
ARM. BRACE 263540 4
AJ22%V DISC 1RSULATCR %
RALL KK 3
SOCKET THHELE 3
PREFDRMED DEADEND GRIP 3
BET FIR ARVIOLE  [HIExd® 1
BOLT FOR ERAE/POLE  |M16x300 1
BT FIR ARMBRAGE  [MiGxID 4
ETE P T v wim | !
R e
13] C0ACH SCREV 12100 2
14{ALUKL POLE CAP 1
15|STEP BOLT 16x260 2
[FOR L.Y.LINE)
16{STEEL (ROSSARM THRIB3.200 | 2
YT ARM BRACE 8630406 4
18ISHACALE JHSULATOR 4
19| SUCLE STRP pAlK 4
0ISHACKLE STRAP BT [M16x1) 4
21 [SHAGLE B0LT HI6x13) ﬂ
ZB0LT FIR ARWPILE  (H16xd¥0 1
Z3[B0LT FOR BRACE/FOLE M0G0 1
24{B0LT FIR ARWBRAE  [HIEx12) 4
[26[AL, BIND WIRE 3.2 INKLATED| 12
ZTIPES o 1







8. TRANSFORMER POLE

I

T

L

O-75X 15 xs?/

£ =2900

S

-
(%]
o

2

® 7
O-75x 75 'x3§/

- £=3600.

\?

/

m b
JIE

"“_“::»_Il
—

6500

2000

—

Sel émg’
O-75x 75 x32
A H=k \A A
|
o
N SR,
T2l @R
id)j“"— B’ h——__—!r_—
+— tyEF
Qk
1500 _

A5 ~ 19

§. TRAGFIR'ER FLE

DESCRIPTION SPEC. o7
{Fus 22¥ 115E)
1{POLES 124 1
2LSTEEL CROSSARM Td.2a0m | 2
3|STERL. CROSSARM Tarm3. 2360 | 2
4{STFEL (ROSSMH . [TTa. 250 | 2
5ISTEEL (ROSSARM TRIRS. 20800 | 2
6{ AR BRACE 63405 10
TIZHY PIN INSULATOR 6
8|zHv IKSATGR PIR 6
9{BLT FIR ARMPOLE  |H16xi20 1
10[BOLT FOR ARM/POLE  [MI6xdd0 2
11{EOLT FOR BRACE/POLE K630 3
1Z|B0LT FOR ARWBRACE  [M16x120 10
13|BOLT FUR ARM/ARK 116200 4
14| TRANSFORMER BRACKET 1
e e
15|DOUBLE ARMING BOLT  {H16xd40 4
WITH 4-HUT, 4-50. WASHER
16{MAGH SCREY 12100 2
17|ALML POLE CaP 1
18|STEP BOLT 162260 2
19| PREFURIED TOP TIE 3
{FOR L.V.LINE
20|SHACEE INSULATIR 8
21{SHAKLE STRAP PAIR 8
2ISHADLE STRAP BLT  [M16x1DD 8
23[HACKLE BOLT K16x120 8
24{AL. BIND WIRE 3. 25w INSULATED} 24M
25| EARTHING WIRE COVER 2
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