(M)

1900

1800 - ‘
1700
:'1'6'00 . R
1500

1400 - e e e

| 1300 R - | . | . B -_ o . . - : . .

1200 — o B _ . ]
.1100. I P U _-"__“fi' __ } o B B e S S “; “‘ :7 o ) -
e . T e L T L T T T
,,,,, . - - e | T | | . o SR
T . , i - T ”-””;ﬁ*“i‘"‘_" T R T

: _ : _ e L - MBRECERPIES — TWAY TON. J0L.AUG. 5EP, GCT. WOV DEC
ToEE, ' \ N JUL. RUG.SEP. OCT. WOV.DEC-, JAN.FEB. MAR. APR. WAY JUN. JUL.AUG. SEP. OCT. NOV. DEG. JAN.FEB, MAR.APR. MAY | R G A e tedab M Ay

- PEC. JAN. FEB.MAR. APR. MAY JUN. JUL. AUG.SEP: OCT. NOV.DEC.. JAN.FEB. MAR. APR. MAY JON. J 3 ' 1979
T .19'776 1-9?7 T : ' ___197_8._ SRR







Per capita energy (1974-) in kWh

Fig.3-5 Cbrre_kniiqh between Electricity Consumption
and GDP, per capita, as seen in the World

Source: Statistical Year Book, U.N, 1975
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Fig 3-7 Luzon Grid Single Line Diagram
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Fig 3-8 ‘Luzon Grid Single Line Diagram
Generator, Transformer Capacity, Line Length, Conductor Size, Node Number
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Fig 3-9 Luzon Grid Single Line Diagram RN e
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Fig 3-12 Luzon Grid S'ingle.
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Fig 3-I3 Luzon Grid Single Line Diagram
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Table 4 — 1 -

Highest Wind'Speaa'ih and'érbund'Luzdﬁ'(KpH)

'Y

AET)

.. - e LXS

NAME OF PLACE

RECORDS OF HIGHEST WIND SPEED

Baguié : léi.SE; i9§4 :
Laoag ‘ 145'N, l9§$:. ‘
QVigap : lséjésy;*lseé g

Dagupan : 202 wﬁw,'1§74 ;

Bas;o. : 222:NE;t1§69 :
Tuguegarao : 1.69.. SS:E',' 1.9.67.' . :
Aparri : 269:NﬁE,,l§67 :

Tba _ 5 167 sE, 1972 :
_Cabanatuan ° 108 S, 15?3;:' ‘
Mariila : 200 wNw,.i97o | d
.Viréc * 'zﬁi;*sSE; 1979 7‘ """ :
- Legasﬁi : | 2o§_s,Aié?2 :g" :
' Masbate : 185 ssw,.1§é7 :

Source : PAGASA



Table:a-;_g :

AtmésPheric'Témperature'1ﬁ Luzbn‘(?c)

”_., R AV_ERAG:E TEMIPEIIIAT[.IRE.*' . TEMPERATURE  :
NAME OF PLACE T | — |

: SR ‘ AVERAGE ° MAXIMUM ° MINTMUM ° MAXTMUM ' MINTMUM

' Cagayan, Tuguegayao .o : .2?15 F 33;1: b 2#;1 : .39.5: f17.3 .:

‘ Daguﬁaﬁ;City;rPangééinaﬁ“ﬁl'? 27.9 ¢ '3é,5- * 231 Y 367 Y 18.6
Cabanatuan’ City, ﬁQéva-Ecijé’.f 2.3 ¢ a5 ' 221 : .35.?' P o16,1

: Iba,'iaﬁﬁgles | foa71 o316 ¢ 22,4 ¢ 5.0 ¢ 176 ¢

: Manila-Airpo;c *o27.6 P . 3%, 5 P 23}6 ‘36,5 ¢ 19,5

: biliman;'quezop ity F 26,7 ¢ -31;5' e o364 17,2

='infanta; Quezan-r. o268 Y 30.2 0 Y 234 b 41,5 19,9 ¢

' Batangas g7, G 31,7 o 23.1 ' 36.0 ° 20,6 °

* Daet, Camarines Norte Y972 % a0 G :23,3 : 3.4 ¢ 2002 ¢

‘_Legaspi,'Alb;y S S S S 23.2 4 36 ¢ 19.2

: Y273 F 0 3107 : .22;8 : - - :

AVERAGE

* Average value of each

- 'Source :..PAGASA -

‘year from 1952-1973,



“Table 4 =~ 3

._Ffequency of Thunderstorm in Luzon

e . ..

..

R 2}

+

-
-

NAME OF PLACE:

ANNUAL FREQUENCY OF THUNDERSTORM

L1 -

e

Béguio,.Bénguet ' 87
Laocag, Iloéas'Nofte : 95
'Vigan,‘IloBoé Sﬁr : 23
Dagupan, Pangaginan % 95
_Aparri; Cagavan : 46
Banaue, Ifugao | :  69
Cagayan,“Caggyan : 27 -

Tuguegaraoiréaggyan : .32
'Cabanatuan, Nueva Eciia : 63
Iba, Zambales : 71
Port Area, Hetfo'Hadiia : 53
MIA, Pasay City | : 73
Diliménl Ouezoﬁ Cipy : 61
Alabat, buezon | : 16

Balintawak, Quézon City ; 66
Léggggj,.Albay : 54
_—naeﬁf-cama:inés_nnﬁzé___ : 79
" casiguran, 0ueéon ' ¢ 63
fnfaﬁta,.ouezon : 57
7:;*nggng&;gg§zon : _ 32
:__Sgg F;a#;igco. Quezon : 79
" AVERAGE : 60

~Source : PAGASA

-

..

I

-r



: Téble b 4 Annual_Average Rainfall in Luzon

‘ Name of the Place Aunsel Average Patnlall

'Jigg,fzambalégf DR - 3,619
:Castilia;'éptsogon.__ _ | 2,806.
.Diliman; Quezon City B 2,185
Iﬁféﬁta; Quezo& S o B 3,948
Méniié iﬁtérnational Airpoft _ .315999
Cébénatuan, Nueva Ecija : o 1,818
Dagupgn, Pangasinan . . _ 2,368.
”Dae#; Cgmerines Norte o 3,751

..TﬁéQegarao,_Cagayaﬁ 1,656
_Ambulqng, Batangas . o N 3 1;324
Lagaspi. A1bay _ R ' | 3,37l
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Table. 5-1.

Sample of Ground Clearance in Ja?én’g—:_
. : i}fmr,lah“.w.1m-ﬁu‘mm"iimff .
: Electric Fileld'—~ Clearance :
Designation Intensity (V/em) from Ground Application
A 30 >2m Flat terrain
B 40 > 18 m 'Hilly terrain
c 50 > 15m Mountainous
' ' ‘terrain
.LL The electric field Intensity measured at the poinf
one. {1} meter above the ground.
/g: Standard of Kanéai Electric Power Co., Iﬁc;
Table 553} Proposed Clearance agéinst Electrostatic Induction

Var e

Degignation
A

Application

Places having frequent
traffic, public. roads,

agricultural fields.

Place of fefy éparse

traffic, mountains,

forests

|
Eléctrical[; Minimum
Intensity (V/em)iClearance
" 507 - 16
80 C 12

/1 The intensity at:the point 1 m above the ground.
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Table 5-1. - Sample of Ground'cleérahce_iﬁ'Japan[%

A T L R S e s .

hlectric Field/1 1D Cieérance . _
Designation Intensity (V/cm) from Ground Application
A 30 : >2m "~ _Flat terrain
B . 4 ': S 18 w Hilly terrain
¢ 50 - >15m Mountainous
: ' terrala

/i The electric fleld intensity measured at the point

one (1) meter above the ground.

/2 Standard of Kansai Electric Power Co., Inc.

Table 5-3. Proposed Clearance against Electtostatic Induction
)L
: . : Electrical’— Minimum
Degignation Application Intengity (V/cm) {Clearance
A _ Places haviﬁg freQuént 50 _ 16

traffic, public roads,
~agricultural fields,

3 Place of very sparse : 80 12
' traffie, mountains, '
forests

/1. The intens{ty at the point 1 m above the ground.
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Table 5-7 Clearances from Bulldings and Bridges (Philippine
Electrical Code 234C, 234D)

Glearances from buiidings

Horizontal & vertical clearances for

.y *
spans 0 to 150 feed A j 26ft 8; 1
i Increased clearance for spans : . fr 1 2
. exceeding 150 feet _ 2tt 7t
Total clearance - _ : - a9ft St
-(8 92 m)

Where buildlngs exceed three stories (or 50 feet) in helght, over-
head lines should be arranged where practicable so 'that a clear
space or zone at least 6 feet wide will be left, either adjacent

to the building or beginning not over 8 feet from the building, to
facilitate the ‘raising of ladders where necessary for fire fighting.

Clearances from bridges

. . . : . -
Clearances from brldges for _ _ 28f_t gt 3

conductors not attached to brldge - . ' (8.74 m)

*1,° 10" + 0.4" (550-50) = 26'8"
*2. refer to Table 5-4-1

%3, 12' + 0.4" (550-50) = 28'8"



Table 5~8

Required 250 mm Insulator Units for Switehing gurges

Maximum élloﬁable voltage
Véitage to ground

Multiplier of switching surge
Sﬁitchiné sufge véitagg

Insulation deterioration
' factor

NeteSéary insulation strength

Required no. of insulators

1A

Total no; of insulators [B]

550 kv
449 kv
2.0
898 kv

1,265

1,136 kv

22 units

23'uni£s

550 x JE)s

Note (1)

Note (2)
898 x 1.265
Fig°576

[B] = [A] + 1, Note (3)

Note (1) — The initial practice in Japah was the mhltiplier of 2.2,

However, owing to application of resistance circuit breakers

and proper selecti6on of resistance value, the multipliers

of switching surge for EHV system is adeqﬁate to be 2.0 to

:grdund énd 1.8 between phases.

(2) . Estimated insulation deterioration below the elevation.of

1,000 m ~ 1.10 plus margin for other 1.15 = 1.265

{3} - Include one spare insulator for maintenance purposes.




Table 5-9

" Required Insulator Units of 280.mm aﬁd 320 mui -

for Switehing Surges

Necessary lehgth'df:insulaﬁor P
string for switching surge 3’212 e 146 x 22
{Required no. of 280 mm - 19 units|3.212/170
insulators [A] S
Total no. of 280 mm SN PO '
e {nsulators [B] 720 units|[B] = EA}-+ 1
Required no., of 320 m '
insulators [A] - 17 units 3.212/195
Total no., of 320 mm

insulators [B] 18 units|{B] = [A] + 1

Table 5-10

Required 250 mm Insulator pnits
for Continuous Abnormal Voltage

|Maximum allowable voltage 550 kV

|Effective voltage to ground 318 kv |550//3

Mulciplier of abnormal. 1.3

' voltage o
|Abnormal voltage S 413 KV (318 x 1.3
i Insulation deterioraticn 1.2
factor ;
Required insulatioun strength 496 kV 413 x 1.2

Required no. of insulators - 16 units{Fig.5-7




~ Table 5-11

ﬁécéﬁéary Arc Horn Gap Léngth=f0r'switching surges

Héxiﬁﬁm'allowéﬁie'voltage ' o 550 kv

Voltage toagr§§hd . | 449 kv [550 x VINE
| ﬁpltiplier af sﬁitchihg 2;0

' . SUrge |

_:Sﬁiféﬁing sﬁrge volfage-  _ o 898 kv - 449 x 0.2

Insulation deteriofation | | 1;2_

.facpor _ _
Réqﬁired inéuiation stfength- 1,078 _ 895 % 1.2
B Requifed gap o 1 .2;600-mh Fig. 5-8

Table 5-12

Negessaiy Clearéhce for Switching Surges
. Switchihg sufge'voitage . 898 kv
Insulation deteribiation . 1 i‘
factor -
Required insulation strength | - 988 kv (898 x:1.1

Requifed insulation strength

for 50% F.0.V. 1.162 kv - 988/°f35_;

: Required clearance 1. 2,700 mm  |Fig., 5~9°




Table 5-13

Necessary Clearance for Commercial Frequency Voltage '

Effective.voltagé to;grpuﬁd' 318 kv é' 550//3 _
Inéulation deteribratiop:f 1.1 |

factor -
Required insulatiqn strength ' 350 kv 318,x,1.1:
Reqﬁired ciéafaqce | : 1,300 mm . {Fig.5-10

Table 5-14

NeceSsary Gaﬁ bétween'COnductors for: switching Surge

Multiplier of switching . 1 S
surges between conductors :

Switching surge voltage 1,400 kv 550 x 1.8 x /2
between phases :
Insulation deterioration 1.1

: factor, T

Required 50% F.0.V. _ 1,812 kV {1,400 x 1.1/0.85

Necesséry:gap __4;300 . . Fig. 5-11
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Table 5-16

Qutage Rate Gaused by Midspan Flashover

Rp =109 |- Rp =208 Rp = 30 Q

L zp =77 8 Zgp =:80'ﬂ gy = 82 9
1 0 -1 Q0 I:. |1 .0

kA ‘ 1 T

9™ 102 %) 0.8 o8 “4| 0.9 96 4 1.0
10 |14 | 0.55] 109.5 ¢ 0.65 | 107 | 0.7
11 | 126 0.4 |121 0.45 | 118 0.5
12 { 137,51 0.3 {132.5 0.3 | 129 0.35
13 | 149 | 0.3 |144 0.3 | 140" 0.3

L.: Distance between conductor and ground wire

I_:

0 :

Lightning current

Outage rate/100 k

M+year




Table 5-17 o
Outage Rate (for L.K.L..= 25 " 30)

| kT-(é) o ._.I:tkAj . i 6utggg :aFe [.100 kM°¥ear
- Tower top Midspap IQwer top Midspan, Total
o | 182 we |- b 0.15 -
10 143 | 138 0.15 0.15 ©0.30
20 105 133 | 0.35 0.15 0.50
30 | a8 130 0.65 0.18 | 0.83
4§ | 80 | 128 | 0.9 0.18 | 1.08

RT : Footing resistance

1+ Lightning current

Table 5-18 | . B
: ‘ Outdge Rate in Luzomn {(I.K.T.. = 60)
_Fboting_. ‘ _ Outage rate / 100 IM-year
_ Resistance _|_Tower top Midspan |  Total
BER) .
‘0 - 0.30 -
10 0.30 0.30 0.60
20 0.70 | 0.30 1.00
30 1.30 | 0.36 1.66
40 1.80 | 0.36 2.16.
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