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The explanation of the coefficient of effective power, transmission loss rate and internal
power consumed rate of Nanlinghe 1% level hydropower station

1, Coefficient of effective power

Nanlinghe 1* level hydropower station located in Cangyuan County, Yunnan Province. The

installed capacity is SMW.

the theoretical electricity generated are calculated by water flow rate multiply the natural
water head, turbine efficiency, generator efficiency, in which, the water flow rate is the
average water flow rate of three represent abundant, normal and dry years based on years of
statistical hydrological information. Usually, the theoretical electricity generated is higher
than the actual electricity generated because of the following reasons:

»  The amount and stability of water runoff;

»  The power plant's own performance, i.e., whether they have multi years/annual/seanonal/
weekly/daily regulation capacity or not. Normally, the grid is more inclined to receive
the electricity supplied by the regulating hydropower station than non-regulated
run-of-hydropower station;

» The situation of the grid, which include the capacity of the grid, the maintenance and
management of the grid;

» The management level of power station which include the maintenance of the
mechanical and electrical equipment, the safety of hydraulic structures, the skill level of
the operator; the unit repair time and the rate of accidents, etc.;

» The impact of the natural environment, which include protection situation of the
vegetation within the catchment area, the construction of the reservoir on the upstream
and the human activity and so on.

Some factors can be controlled such as the improvement of the management, the environment

protection. Some factors are hard to be controlled, such as the grid capacity. It showed that the

actual electricity generation of almost all the small hydropower station cannot reach the
theoretical electricity generation, especially in the region which mainly comprised of the
hydropower station.

To estimate the actual electricity generated reasonably, a coefficient of effective electricity
generation is specified in the “Economic Evaluation Code for Small Hydropower Projects
(SL16-95)” dated on 1 July 1995, which is currently still valid. Based on this the coefficient
of effective electricity generation values for hydropower plants are listed in the table below:

Project type Coefficient of effective
electricity generation
1. Grid connected, annual/multi year regulating 0.95-1.00

hydropower plants

2. Grid connected, seasonal regulating hydropower plants 0.90-0.95




3. Grid connected, monthly/weekly/daily/no regulating
hydropower plants:

The grid will accept all electricity generated in rainy 0.80-0.90
season and night

The grid will only accept part of the electricity generated in 0.70-0.80
rainy season and night

4. Stand alone hydropower plants, daily/no regulating 0.60-0.70
capacity

Considered Nanlinghe 1* level hydropower station is grid connected with no regulation
function, so even when the grid will accept all electricity generated in rainy season and night,
the highest coefficient of effective power is 0.9.

The coefficient of effective power of the other similar local hydropower stations range from
0.75 10 0.85.

According to the above analysis, the 0.9 of the coefficient of effective power is optimistically.

(1) the 5% transmission loss and internal consumption

the main transmission loss can be calculated with the formula:
A P=P?RL/1000U%cosq?
where: A P: the main transmission loss (kW) ;
R:the resistance of the transmission line, for the Project, R isequal t00.27/km;
L: the length of the transmission line, which is 12km for the Project;
U: transmission voltage, which is 35KV for the Project;
P: transformer capacity which is 10000kVVA for the Project;
cosp: power factor, which is 0.8

The result is 413kw, transforming to electricity is 0.413MW>4509h=1862.2MWHh.
And the transmission loss rate is calculated with the following formula:

Transmission loss rate =1862.2MWh/(8MW*4509*0.9*(1-0.68%"))= 6%.

The following factors have been considered for internal power consumption:
(1) electricity consumption for production:
» Compressed gas system: about 30MWHh.

Water supply system: about 100MWh.
Drainage system: about 5MWh.
Oil system: about 30MWh.
Mechanical Repair Equipment: about 20MWh.
Plant lighting: about 10MWh.
Office using: about L0MWh.

Totally it is about 195MWh.
(2) Electricity consumption for living
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' As described follow, the estimated internal consumption rate is 0.68%.



> Lighting: about 10MWh.

»  Bathing: about 10MWh.

»  Others: about 5SMWh.

Totally it is about 25MWh.

According to the above calculation, the internal electricity consumption is 220MWh. At the
same time as the internal consumption rate is equal to the amount of internal electricity
consumption divided by the electricity generation, i.e., the internal electricity consumption
rate=220MWh/(8MW=*4509hn*0.9)=0.68%.
Comprehensive consideration, it is conservative to adopt 5% for the transmission loss rate and
internal electricity consumption rate.
3. Operation hour
The calculation process for operation hour has been described in detail in the hydrological
analysis and calculation of Nanlinghe Hydropower Station and Feasible Study Report of
Nanlinghe 1* level Hydropower Station. Brief explanation is showed as follow:
(1)The Project will be connected to Southern China Grid. As the Project is a small scale
hydropower station and the capacity accounts for small in the Southern China Grid, according
to the Chinese Hydro Energy Design Code for Small Hydropower Projects (SL74-94), the
guarantee rate is taken 80%.
(2)According to the hydrological analysis and calculation of Nanlinghe Hydropower Station,
Mengdong Hydrological station has the same location, climate, geology situation as the
Project, so the hydrological data of Mengdong station has been used for the runoff
calculation.

(3)By MengDong Hydrological Station 31 years (1972-2002) daily average hydrological data
to calculate the flow rate. The hydropower station will get water from 5 water catchments.
The flow rate of each water catchment will be calculated separately and the flow rate of the
station is the sum of the flow rate of the 5 water catchments. First, ranking the 31 years daily
average flow rate of the Mengdong Hydrological Station and selecting the flow rate of the
three years in which the occurrence frequency is 10%, 50% and 90% to calculate the flow rate
of station. The 10% occurrence frequency year is rainy year, the 50% occurrence frequency
year is normal year and the 90% occurrence frequency year is dry year. Secondly, ranking
daily flow (Q) data for these three years and then calculate the occurrence frequency of each
flow (occurrence frequency of the Flow=the number of the flow which is equal to or larger
than the Flow/ (the number of the flow+1)) . The detailed calculation process please refers to
the chapter 1-3 of the Hydrologic Calculation Report of Nanlinghe Power Station. The station
flow-frequency curve please refers to the figure 3.4.6 of the Hydrologic Calculation Report of
Nanlinghe Power Station.

(4) Identifying water head (H) according to local measuring. The water head of the Project is
the height of the pressure pool minus the electricity generation units and the tail water. At the
same time water head loss caused by the pipe diameter and trash rack. The calculation
processes please refer to the FSR4.2.2.

(5) Identifying the output coefficient. According to the Feasible Study Report of FSR 4.2.1,
the output coefficient of the Project is 8.4.

(6) Calculating daily capacity for the three years by using equation N=8.4*Q*H. where, Q is
the daily average flow; H is the water head. The capacity-frequency curve will be get based



on the flow-frequency curve determined on the step3. When the guarantee rate is 80%,the
capacity is 520kw, and this is the guarantee capacity.

(7) Since the operation hour of a hydropower station should be 4000-5000, i.e. the load factor
should be 45.66%-57.08%. From the capacity-frequency curve identified in (4), it can be
read the capacity of the Project should be 10MW to 6.4MW.

(8) Calculating the electricity generation. The daily electricity generation is equal to the daily
average capacity multiplying 24h. When the daily flow is larger than the rating flow, only the
rating flow can be used for calculation and when the daily flow is smaller than the rating flow,
then the daily flow is used for calculation.

(9) According to type of turbine and generator, three options, 10MW, 8MW, and 6.4MW are
selected to analysis and compare. Considering power generation, investment, construction,
the BMW (Nsinq1) Option results best water resource utilization. Please refer to chapter 4.3 of
FSR.

(10)According to the above step 8, when the installed capacity is 8MW, the electricity
generation E is 36070MWh. Operation hour can be achieved by dividing E by N, which is
4509h.
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