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APPENDIX - 1

List of Drawings

General geological map of Li-Wu Chi Basin

Elevation of main terrace in Li-Wu Chi

Relation map of Taiwan Earthguake

Geological map of Tuo-Po-Kuo dam site, plan and section
Geological map of Lung-Chi dam site, plan and section
Geological map of Hua-Lu dam site, plan and section
Geological map of Fu~-Hsin dam site, plan and section

Geological map of Hsiao-Wa-Hei-Er and Hsi-Hsiao-Wa-
Hei-Er dam site, plan and section

Geological map of Tao-Sai dam site, plan and section
Geological map of Ku-Pei-Yang dam site, plan and section
Geological map of Man-Tou Shan dam site, plan and section
Geological map of Ku-Yuan dam site, plan and section
Geological map of Ku-Yuan powerhouse

Geological map of Chi-Pan powerhouse, plan, section, and
logs of adits

Geological plan of tunnel from Hua-Lu to Tien-Hsiang (1 - 3)
Geological plan of tunnel from Hua-Lu to Tien-Hsiang (2 - 3)
Geological plan of tunnel from Hua-Lu to Tien-Hsiang (3 - 3)
Geological plan of tunnel from Tien-Hsiang to Chi-Pan (1 - 2)
Geological plan of tunnel from Tien-Hsiang to Chi-Pan (2 - 2)
Geological map of Tien-Hsiang dam site,plan and section
Geological map in the vicinity of Tien-Hsiang

Proposed scheme, plan, profile and section

Proposed scheme Tuo-Po-Kuo pondage & Ku-Yuan powerhouse
Proposed scheme Ku-Yuan pondage dam & Chi-Pan powerhouse
Transmission line, proposed route

Transmission line, tangent towers

Telecommunication system diagram
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“APPENDIX - 2 - e

EVALUATION OF HYDROELECTRIC POWER - = =" .

o Evaluation of a hydroelectric power normally follows the procedures given " -

(1) A thermal power plant, wh1ch will be assumed to be the maJor part of.

power supply in the future, is selected as an alternatwe thermal power plant.

('25_ Fll“St -the flxed and varlable costs equahzed throughout the serwce-
able years of such a selected standard thermal power plant are calculated
and the related transmission costs are added to them and also adJustment
of the difference between the characteristics of hydro and thermal power-
plants are made to obtain the capacity cost and energy cost of hydro power

at the recéiving primary sub-station; -

Annual Fixed Cost of Annual Cost of

Annual Capacity Alternative Thermal Transmission

Cost(kWh Cost) B Net Peaking Capability < (1 - kW Trans-
’ : of Alternative Thermal mission Loss Rate)

@ “ ) x kW Adjustment Factor

Annual Variable Cost of Alternative Thermal

EuergyCost ‘Power Plant = -

(kWh Cost)

Net Energy Production _ (1 - kW Trans-
of Alternative Thermal mission Loss Rate)

(3) The maximum output and ene}gy which the said hydroele'etric ‘station
can effectively supply in the system are then converted into the respective
cost expressed at the high voltage side of the primary sub-station., These

are called effective peaking capability and available energy respectively.

(4) ) The benefit of the said hydro power can be regarded as the sum of
the capacity benefit which is calculated from multiplying the effective peak-
ing by capacity cost and the energy benefit which is calculated from multi-

plying available energy by energy cost.

Among the above evaluation procedures, those which have close relations

with the supply and demand of power are the followirig two:

(1) The method of adjustment subject to the difference in character

between the hydro and thermal power plants, namely, outage rate, main-

P
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tenance, influence of dry and wet seasons, capability of quick response to \';}

variance of demand, etc.
{2) Calculation method of effective peaking capability and available energy.

The following describes the practical method and the relation to supply and

demand conditions of the above two points.
(1) Effective Peaking Capability

The effective peaking capability can be defined as the output which is
effective in supply and demand of power on the driest day under maximum

load, It can be calculated as described as follows.

The output required to be produced continuously during peaking hours
by the said hydro power in view of the supply and demand conditions on the
day of maximum load on the basis of available energy on the driest run-off

day is the effective peaking capability.
(i)  Available Fl}iw on Driest Day

Either day of average run-off calculated from the run-off of the dri-
est day of daily average run-off calculated from the minimum 10-day-run-
off recorded in the past is chosen as the driest day, The reserve capacity —
which is necessary to maintain the constant supply reliability of the whole

pbwer system will depend upon the selection of the driest day.,

The increase or decrease in the reserve capacity in this case does
not mean the increase or decrease in the total supply capability including
hydro and thermal powers, But it rather means the variation in the avail-

able supply capacity of hydro power which can be used as reserve capacity.

In this Study, however, in compliance with the Taipower Standard,
the daily average value of the run-off of the driest 10 days has been chosen

as the basic run-off in calculating the effective peaking capability.

However, in evaluation of supply capacity of hydro power in com-
parison to that of thermal power, it is needless to say that the kW value
of effective output calculated 0'1'1 the basis of a poorer inflow condition is
more valuable than that calculated on a better condition, and this adjust-
ment in the kW cost is taken into consideration in evaluation of the hydro
powex: as the kW adjustment factor. In other words, the kW adjustment

factor becomes greater under severer conditions for the standard level of
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water in the dry day, and it is smaller under milder conditions.

The actual calculation method and the figures of the kW adjustment

factor are mentioned in the following section.
(ii) Necessary Peak Operation Hours of Hydro Power Station

Feak operation hours will be governed by the shape of the load dur-
ation curve of the day of the maximum load and the portion supplied by the

said hydro power in the load duration curve,

The smaller the ratio of amount of peak hydro power to the total
supply, the shorter will be the necessary peak operation hours, and on the
contrary, the greater the ratio of peak hydro power, the longer should be
the hours of peak operation. If the peak of the load duration curve is made
sharp, the necessary peak operation hours are shorter, but if the peak is

flatt, the necessary peaking hours must be longer.

The daily load curve is generally subject to seasonal fluctuation de-
‘pending upon the natural conditions such as the time of sunrise and sunset,
temperature, etc., and in the longer range, it is also in accordance with
yearly variation depending upon the change in the industrial structure and
in the mode of living in consequence of economic development, Therefore,
it is advisable to determine the necessary peak operation hours to be used
in the evaluation of hydro power from a long-range stand point taking into
congideration change in status of hydro power subséquent to increase in
power demand in the future and to changes in power sources and the vari-
ation of the load curve coresponding to economic development of the country.
Judging from the natural conditions in Taiwan, so far as the future shape
of the daily load curve of the Taipower System is concerned, twelve months

of the year can be divided into the following three groups. -
(2) Winter Type:

The four months of October, November, December and J anuary be-
long to this type, and the load curve is the lighting peak type as the indus-
trial demand of the day-time overlaps the lighting demand in the evening
due to relatively early sunset in this season. For this reason, the peaking
hours are relatively short and it is thought that this trend will continue for

a considerably long time in the future.
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(b) Summer Type: 7

The four months of June, .Iuiy, August and September belong to this
type, and the load curve will become the daytime peak type in the near
future because of the increased demand for air-conditioning due to the in-
crease in building demand on account of high temperatures in the daytime,
although the industrial use of the daytime will not overlap the lighting

demand in the evening because of late sunset,

However, the lighting peak will remain for the time being and the

peaking hours will gradually become longer.
{c) Spring Type:

The four months of February, March, April and May belong to this
type. The load curve comes in between the winter and summer types as

sunset time is not early and yet daytime temperature is not so hot.

Although it will be a lighting peak type for the time being, it will
shift to the daytime peak type following the summer type and before the
winter type. For this reason, the peak duration is short at the moment,

but will gradually becomes longer, (T

It is assumed that a considerable length of time can be spared in this
season for the maintenance of thermal plants, as the maximum monthly

peak load is smallest of the year in this season.

Considering the seasonal characteristics of the above load curves
and the estimated load curves for August and December, 1967 as well as
the data of load duration curves in Japan and also the position of the Li-
Wu Chi Hydroelectric Development Project in the load curve after com-
mencement of its operation and in the future, the hours of operation upon
which the calculation of the effective output is based in this study is deter-

mined as follows:

Winter: October, November, December and January ~ 5 hours
Summer: June, July, August and September - 7 hours

Spring: February, March, April and May - 6 hours

(iii} Monthly Effective Peaking Capability and Annual QOverall Effective
Peaking Capability

As a rule, when the ratio of thermal power becomes larger in the
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power supply system, it becomes inipossible to cafry out scheduled
inspections and repairs of thermal pla[nts'in the wet season and in the low
demand season only, and the repairs of the thermal plants will be required
to be performed throughout the year. Only in case the ratio of thermal
power is small, scheduled inspections and repairs can be limited to a cer-
tain period, for instance, in the wet season only, The peaking capability
of hydro power in the maximum load day and moreover in the driest day of
the month in which the maximum operation of the thermal power station is
required can be evaluated as the effective peaking capability of the said
hydro power, because the development of the particular hydroelectric pawer
station makes it possible to reduce the construction cost of a thermal
power plant eguivalent to the above peaking capability of the hydroelectric

power station,

Moreover even 1f the above peaking capability might increase in other
months, it only leads to an increase in the possible amount of repair of
thermal plant during that month, in other words, it only increase the re-
serve capacity for the month, and it is not necessary that a supply capacity
is directly related to a reduction of thermal capacity. Therefore, the max-
imum output that can supply demand effectively in the month of maximum
thermal plant operation is regarded as the effective output of the said

hydroelectric station.

However, in case the ratio of thermal power supply becomes so large
that scheduled repair and inspection of the thermal plants should be-
performed every month through the year, it is necessary to evaluate the
mean value for twelve months of the peaking capability of the hydroelectric
power station that can effectively cover the supply on the maximum load
and the direst day of each month as the effective peaking capability of the
said hydroelectric power station, Because, by developing hydro power,
the repairable amount of thermal power increases equivalent to the above
peaking capacity of the hydro power. The amount of the thermal facilities
that can be reduced due to the increase in repairable amount of thermal

power can be expressed as follows:

If Hj represents the peaking capability hydroelectric plant can supply
effectively in the month of i, M {month) represents the number of days of

repair and inspection of the thermal plant and A T represents the number
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of the thermal plant to be reduced by the development of the hydroelectric

112Hi' the increase in the repairable amount of thermal power

power, X
plant due to ‘the increase in the supply capacity of hydroelectric power
is equal toa T..{(12 - M), that is, the decrease in the repairable-amount _due

to the decrease of the thermal powera T,
sHj= aT(12-M)

Therefore, the reduced amount of the thermal power plant, AT, is:

AT = = .
12-M 12-M 12

In the .above equation, z B is the effective peaking capability of
12
the hydroelectric power, and

T3 is the kW adjustment factor
due to the difference of repair and inspection between hydro and

thermal power,
(2)  Available Energy

The available energy production can be calculated as follows:
Available Energy Production = Possible Energy x
{1 - Outage Ratio) x (1 - Surplus
Ratia)

(3) kW adjustment Factor

The kW adjustment factor means the adjustment items in the evalu-
ation of hydroelectric power arising from the difference in characteristic

between hydro and thermal power, and consists of the following items:

(i)  Because of the lower outage rate, the reliability of hydroelectric
power station is higher than that of thermal power plant, which is an advan-

tage of hydroelectric power station.

(ii) Repair and inspection of a thermal power plant is longer and more
frequent than that of a hydroelectiric power station, so this makes the ave-
rage annual supply capacity of the thermal power plant smaller than that
of the hydroelectric power station, which is also an advantage of hydro

power,

(iii) The output of a hydroelectric power station can be stepped-up or

stepped-down faster than a thermal power plant, and this makes the hydro-
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electric power station operate more effectively corresponding with quick’

changes in demand, This is also an advantage of hydro power,

{iv) Depending upc;n the standard level of inflow which is the basis of cal-
culation of the effective peaking capability of hydroelectric power, the effec-
tive output varies, and so does the reliability of the effective output. There-

fore, this should be calculated into the kW adjustment factor.

The above items of adjustment change in the values depending upon
the variation in supply and demand condition and the different supply relia-
bility required in the supply system, and this leads to a wide variation of

the kW adjustment factor itself.

(i) The kW adjustment factor determined by the differences in the outage
rate and upon the standard level of inflow can be calculated as a ratio of the
required amount between the hydro power supply capacity and thermal power
supply capacity in order to make the supply reliability of the power system

equal,

In this study, the value of the driest-10-day period in the past more
than 10-year period is used as the standard level of inflow, so any period
drier than this is hardly conceivable, Also, the outage rate of a hydro-
electric power station is much smaller than that of a thermal power plant,
Therefore, as this adjustment factor, a reserve supply capacity has been
calculated in order to maintain the reliability of which one day of supply
shortage may take place in every 10 years, if the entire system is composed
of the thermal power, and in consideration of the above, the kW adjustment

factor is set at 1. 20,

(ii) The kW adjustm-ent factor determined by the difference of speed of
output variation between hydro and thermal power is rated at 1. 00 in this
study, since the advantage of hydro power does not demonstrate the effect
unless the ratio of hydro power supply to thermal is less than 10% in the

total system capability.

(iii) The kW adjustment factor determined by the difference in repair and
inspection between the hydro and thermal power plants can be calculated as
an advantage of hydro power in view of the average annual sypply capacity.
In this study, the repair and inspection period of thermal plant is assumed

to be one month a year, and the kW adjustment factor is rated at 1, 09 or
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The combined kW adjustment factor of all of the above can be calcu-

lated as follows:

1.20x 1:00x 1,09 = 1,31
_ Thus, "the kW adjustment factor is rated at 1. 30.
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'APP_ENDIX -3
List of Run-off Record

Name of éagir{g station

Lu-Shuei- -
'I‘ao;Sai
I—Insi: La —keh
Fu-Hsing
Hua-Lu -
Chih-En -
'I\‘uo -Po;Kuo
Ku-Yuan

Man-Tou-Shan
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Period

1957 - 1967-
1964 - 1967
- 1965 - 1967
1964 - 1967

1964 - 1967
1965 - 1967
1965 - 1967
1965 - 1967
- 1967



1957 - 1967

¢ 379 m

elevation

434,6 km?

Lu-Shuei gauging station
drainage area
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Tao-5al gauging station

2.

1,233 m ' 1964 - 1967

37.8 km clevation

drpinage area.
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Hei-La-Keh gauging station

3.

1965 - 1967

: B26m

51.4 tm? elevation

drainage area
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1964 - 1967

1,205 m

12.0 km? elevation

Fu-llsing gauging station
drainage area
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1964 - 1967

1,273 m

: 27,1 I<m2 elevation

Hua-Lu gauging station
drainage area
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Chih~En gauging station

6.

1965 ~ 1967

elevation: 1,244 m

1 18.6 km?

drainage area
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Tuo-Po-Kuo gauging station

7.

1965 - 1967

: 1,130 m

elevation

115.2 Im

drainage area
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1965 - 1967

643 m

elevation

drainage area: 152.1 ke®

Ku=Yuan gauging station
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Man-Tou-Shan gauging station

9.

1965 - 1967

21 m

elevation

: 51.8 km?

drainage area
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{23)
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(26)
27

APPENDIX - 4
List of Basic Dala

Maps

Drawing of Review Report of Hydroelectric Development Project on

Li-Wu Chi, December 1966

Tien-Hsiang project, index map of geological map of Li-Wu Chi
Li-Wu Chi project, general map of geological map
{(Tien-Hsiang Project)
Main terrace elevation of Li-Wu Chi
Geological map of Tuo-Po-Kuo dam site, plan and section
Geological map of Lung-Chi dam site, plan and section
Geological map of Hua-Lu dam site, plan and section
Geological map of Fu-Hsing dam site, plan and section
Geological map of Tao~-Sai dam site, plan and section
Geological map of Ku-Pei-Yang dam site, plan and section
Geological map of Man-Tou-Shan dam site, plan and section
Geological map of Ku-Yuan dam site, plan and section
Geological map of powerhouse site, plan
Geological map of out crop of pressure tunnel route, 1 - 3

Y v » 2-3

" v . 3-3
{Chi-Pan Project)
Out crop map of Tien-Hsiang dam site, plan and section
Geological map of powerhouse site
Geological map of pressure tunnel route, 1 ~ 2

" n ,2-2
Tien-Hsiang project, map of earthquake of Taiwan
Li-Wu Chi project, map of Li~-Wu Chi basin
Li-Wu Chi project, layout, plan
Tien-Hsiang project, general layout
Tien-Hsiang project, waterway, section and profile 1.500
Tien-Hsiang project, surge tank and penstock, section
Tien-Hsiang project, powerhouse, plan and section
Tien-Hsiang high diversion system project, Tuo-Po-Kuo dam,

plan, upstream elevation and section
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1
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1
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1200, 009
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)

(2 8)7_ _Tién-Hgiang hiéh diversion system 'faj:-'bjéét:',’" Ta‘o—_Sai?dé.m, p\lah,' L

; upstream elevation and section. . —~ = - "1 %’ © 1:500

(29) Tien-Hsiang low diversion system projec.t, Ku-Yuan dam, plan,
upstream elevation and sectrioﬁ z..>1:500

(30) Tien-Hsiang project, general layout of powerhouse, plan _ . . 1:5 000
(31) Chi-Pan prO]E(-:t, gene;*al layout .- 7 1:25,000, 1:400. 71:500 y
(32) Li-Wu Chi hydroelectrical construction layout 1:50, 000

2, Surveyed Topogré};hic; )iVIap:s

(1) Hsiao- Wa-Hei-Er Chi dam site 1:500

(2) Hsi-Hsiao-Wa-Hei-Er Chi dam site . _ 1:500

(3) Ku-Yuan pondage 1:1, 000 _

{4) Ku-Yuan dam gite 1:500

{5) Fu-Hsing dam site 1:500

(6) Tien-Hsiang project, powerhouse site 1:2, 500

{7 Lung Chi dam site 1:500

(8) Hua-Lu dam site 1:500

(9 Tuo-Po-Kuo dam site 1:500 -
(10) Tuo-Po-Kuo pondage 1:1, 000 ‘é
(11) Ku-Pei-Yang dam site 1:500
(12) Tao-Sai dam site 1:500
(13) Tien-Hsiang dam site 1:500°
(14) Tien-Hsiang regulating pond 1:1, 000
{15) Chi-Pan powerhouse site 1:1, 000
{16) Lao-Hsi Chi siphon site 1:500
(17) Man-Ton-Shan dam site 1:500

3. Photographic Surveying Maps

()  Hua-Lien “ ’ 1:50, 000

(2 Hsin-Cheng n
(3) Ho-Hun Shan "
(4 Ho-Ping "
(5) Ta-Pi-To "
(6 Wu-Ta T
[We) Nan-Hu-Ta Shan "’
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G

£

(8) '
(9)-

(10}
(11)
{12)
(13)
(14)
(1_5)
(16)
(1n
(18)
(19)
(20)

(0
{2)
(3)
(4)
(5)
(6)

Kuo- Hsing
Jen-Ai

- Tung-Shih -

Pai-Kou-Ta-Shan
Wan-Ta
Pu-Li

| Tai-Chung
1Tai;(:,‘-i1ung Hsien

Hua-Lien

Tai-Chung
San-Chiao~Chui Shan
Tien-Hsiang
Ho-Huan-Yo-Kou

Map of E-W Cross Island Highway with Known Elevation

Geological Maps

Geological map of E-W Cross Island Highway

Tien-Hsiang project, geological map of pressure tunnel, plan
Geological map of Ku~-Yuan pondage, plan

Geological map of Chi-Pan powerhouse, plan

Geological map of Hsiao-Wa-Hei-Er dam site, plan

Geological map of Hsi-Hsiao- Wa-Hei-Er dam gite, plan
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... 1:50,000
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1:1, 000
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II

(1)

(2)

(3)°

(5)

(6)

(7)

(8)

(9)
(10)
{11)
(12)
(13)
(14)
(15)
{16}
(17
{18)
(19)
(20)
(21)
(22)
(23)
(24)
(25)
(26)
(27
(28)
(29)
(30)
(31)
(32)
(33)

- Meteorological Data

General description and location map of gaging station-and meteorological

gaging station . L
Yearly maximum discharge of Lu-Shuei

Typhoon datsa in Taiwan

Heavy rainfall at each observation station in recent year of Li-Wu Chi
drainage area

Monthly water temperature at Lu-Shuei

Air temperature at Lu-Shuei

Air temperature at Loh-Sao

Air temperature at Chu-Wei

Relative humidity at Lu-Shuei
" at Loh-Sao
" _ at Chu-Wei

Monthly evaporation at Lu-Shuei
" at Loh-Sao
" at Chu-Wei

Monthly rainfall at Chi-Pan

" rainy day at Chi-Pan

" rainfall at Lu-Shuei

rainy day at Lu-Shtlei

" rainfall at Chu-Wei

rainy day at Chu-Wei

ra:infall at Loh-Sao

rainy day at Loh-~Sao

rainfall at Ho-Huan-¥Ya-Kou

rainy day at Ho-Huan-Y¥a-Kou

rainfall at Tuo-Po-Kuo

rainy day at Tue-Po-Kuo

rainfall at Ku-Pei-Yang

" rainfall at Chih-En
Maximum rainfall in year, day and hour at Chi-Pan

Maximum rainfall in year, day and hour at Lu-Shuei

1952-1967
1952-1967
1957-1967
1957-1967
1963-1967
1965-1967
1965-1967
1965-1967
1958-1967
1958-1967
1965-1967
1965-1967
1965-1967
1963-1967

Maximum rainfall in year, day and hour at Ho-Huan~Ya-Kou

" at Chu-Wei
" at Chih-En
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&

(34) -
-{(35)

(36)
(37)
(38)
(39)

(40)

(41)
{42)
(43)
(44)
(45)
(486)
47
(48)
(49)
(50}
(51)
{52)
(53)
(54)

' Maximum rainfall in year, day and hour at Loh-Sao

Daily rainfall at Ho-Huan-Ya-Kou
" at Chi-Pan_
" at Ku-Pei-Yang
" at Chih-En
" at Lu-Shuei,
" at Tuo-Po-Kuo

" at Chu-Wei
" at Loh-Sao
Rainfall in Jan. and Feb. 1967 at Chi-Pan
" at Chih-En
" at Lu-Shuei
" at Loh-Sao
" at Chu-Wei
oo at Ho-Huan-Ya-Kou
Monthly air temperature in Hua-Lien
" in Tai-Chung
Monthly relative humidity in Hua-Lien

rt

in Tai-Chung

1964-1967_
1952-1967
1965-1967
1962-1967
1956-1967
1965~-1967
1962-1967
1962-1967

Monthly wind direction and wind speed in Hua-Lien and Tai-Chung

Yearly route of typhoon in Taiwan
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III |, Hydrological Data

(1

(2)
(3)
{4)
(5)
(6)
(M
(8)

(9)

(1)

(2)

(3)

¢ i ‘f

Run-off Records

Gaging station Period

(a) Chi-Pan intake 1955,1 - 1959,12
(b} Chi-Pan upstream 1955, 8 - 1960, 4
{c} Lu-Shuei 1956.2 - 1967.12
(d) Tien-Hsien 1964.2 - "
(e) Ku-Yuan 1964.9 - "

(f) Tao-Sai "o- "
(g) Hsi-La-Keh 1967.9 - "
(h) Fu-Hsing 1964.3 - "
(i) Hua-Lu no- "
() Man-Tou-Shan 1964, 9 - "
(k) Chih-En 1964.3 - "
(1} Tuo-Po-Kuo 1964.9 - "

Dischargé duration curve at Lu-Shuei station

Stage-discharge curve of river flow gaging station

Gradient of river and Manning's ''n" at gaging station : 2,
Stage-discharge curve of Tien-Hsiang station

Hydrograph (time-discharge) of maximum flood at Lu-Shuei station

Records of flood discharge at Lu-Shuei station with date

(monthly maximum discharge)

Report on Li-Wu Chi hydro electric development alternative

schemes

Data of sedimentation {Lu-Shuei Tien-Hsiang stations)

Data for Cost Estimations

Unit cost of construction materials {(cement, reinforcing bar, steel
pipe, formed steel, timber (plate, bar) copper plate, dynamite, detona-
ter, light oil, glycerine, gasoline, market cost of aggregates at {Li-Wu
Chi)

Wage of laborer

{Laborer, foreman, carpenter, mechanic, electric, truck driver,
heavy‘construction equipment operator, welder, special laborer of

tunnelings)

!?)})

Custom duty
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VI.

Load Forecast and System Characteristies

(1)
(2)

(3)
(4)
(5)
(6)
(7

Long-Term Load Forecast Report, March 1967

Investigation Report on Taipower System Load Characteristics
Winter 1966

Primary substation service consumption

Primary and secondary line losses rate

Line loss rate of peak load

Typical load curve

Regional demand for power flow investigation

Supply Capacity

(1

(2)

Hydro plant
Max, output, max. discharge max effective head. no. of water
turbine, effecti_ve storage capacity, effective depth,water level,
turbine performance curves of Wu-Sheh and Ta-Chien power plant,
the ratio of uncontrolled flow to inflow (Ta-Chia River only) 10-day
average output of run-off-river station with and without pondage.
capacity curve and power constant, for pondage station (Tien-Lun,
Ku-Kuan, Wu-Lai, Kuei-Shan, Lung-Chien, Li-Wu, Lower Ta-Chien,
Wan-Ta). Reservoir type station (Wu-Sheh and Ta-Chien)

10-day average output

Capacity curve and power constant
Station service power
Utility factor

Pondage plant inflow (1962-1963)

Thermal plant

Max, output, net output, kind of fuel (keal/kg, kcal/1)
Station service power

Fuel consumption rate

Fuel cost

Periodical outage for maintenance (no.cf days, interval)
Dependable capability

Time required to increase load

Over-load capability

Forced outage rate
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VII.

VIII.

Li-Wu Chi Project

(1)
(2)
(%)
(4)
(5)
(6)
(7}

Taipower planning standard May, 1968
Organization chart of typical hydro station (f(u- Kuan)
System diagram in 1976
Organization chart 6f line maintenance station
Typical diagram of existing substation
Hydro plant maintenance handbook
Construction general
Meteorological conditions
temperature, humidity, wind, rainfall,
lightning, typhoon, intensity of earthquake, salthazard
Existing distribution system (power for construction)
Materials for transmission and transformation project
domestic materials
import materials, import duty
price
Cost estimate for Lower Ta-Chien transmission project transpor-

tation cost.

Reference Book and Data

(1)

(2)
(3)
(4}
(5)

(8)
(7
{8}

The Electric Utility Law (promulgated by the National Government
on December 10, 1967)

Ten-year Power Development Program (1965-1974)

Cost of Alternative thermal, Ta-Lin two 300 Mw oil-fired
Plant, December 1967,

Ku-Kuan Hydro Project.

Construction Report Volume I, II, Taiwan Power Company September,

1963,

Hydrological Studies of Flood in Taiwan, May 1965

Construction Cost of Lower Ta-Chien Hydroelectric Project

Copy of Literature '

T.L.Hsu 1954

On the Geomorphic Features and the Recent Uplifting Movement of

Coastal Range, Eastern Taiwan, Bill. Geol Sur. Taiwan.
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€3

€9

(9)

{10)

(11)
(12)
(13)

(14)

Actual system load data
1) Daily load curve of the third Wednesday
2) Daily load curve of max, peak day
3) Daily peak kw
For each month 1966-1967 and April, August and December
1963-1965
Hydro supply capability
Daily flow data at typical gaging station of Ta-Chien,
Ta-Chia River and Lu-Shuei, Li-Wu Chi
Review Report on Hydroelectric Development Project of Li-Wu Chi
Report on Hydroelectric peaking planning of Li-Wu Chi
Correlative calculating data between Lu-Shuei gaging station and
other gaging stations.
Average daily discharge of other gaging stations, that calculated

from correlation.
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