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Abstract

In designing and planning of hydropower project, the rating curve at dam site, powerhouse place etc.
have an important effect on determining the project key parameters, such as the scale and designing of
spillway and energy dissipation works, the installation elevation of powerhouse and turbine, as well as
installed capacity and annual power generation amount of the project. However, in the early phase of the
most hydropower projects, it often lacks gauged water level and discharge data, only the data of cross
section, water level of gauged time, and few investigating historical water level data are available. The
rating curve at these project feature cross sections is generally developed by hydraulic methods with
these available data; what’s more, the river situation in these places is generally complex. How to get a
rational result becomes more difficult and important. Combing the practical engineering design, taking K
hydropower project in U country in Africa whose river channel is characterized by a complex flow re-
gime as case study, the rating curve at project feature cross sections such as dam site is developed by the
tools of the Manning formula, weir-flow formula, Bernoulli equation on the premise of lacking gauged
water level and discharge data. The approach and method may provide references for a similar situation
for the determination of the rating curve in the river lacking hydrology data.
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Figure 1. Schematic diagram of calculation error of constant flow surface curve
L [BEERKELHEIRERE
SEFAE TS b 8 R A — 4 E e AR S S0 AR IR, RSO W P £ T B [  IH  BAR 4E T LA
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3.1. RERTIEHRR
AR U & ) KK Rk 2 12 ] 2 — K] BRI 7 6 2 R ks o (0 56 = 2 KK R T AAE 55 BAR O
bk AL SRR 336,000 km?®, 7K EEEPEZY 7987 J5 m’, AT EEZY 4553 Jim’, B HETTEES). KSR A
KGRI A T7 2 RKH DHEE T2 10 km b WIUIE F3F 1 km 28 /K H AR [A]TRTTE b, A7 20 Ab v AT |
ROk TOME, VUNAE, TIEWTIE SOKRES T Bk
3.2. MEERTIEHA
WUhE DL b eI b w00, AEPE N ETE 900~2000 mm 2 []. 7ESUHE R 52 U FEZR B VISR K
IR, AR H WARAGAER /N, AR — AN K SR Bk VR IR — A K, B BB T 22395,
K A BRAR MR RN, 34 SRR S5 R VA B B KAl 2298 m/s A /IME 632 m¥s 1) 3.64 £, K Hidk
Wkab & A 24P E . St iR s SR W 1. 4 2.
Table 1. The annual runoff distribution at K Power Station
F 1K B FREFERNER

Hbry 1A 2 A 3A 4 A 5H 6 H 7H 8 H 9H 10H 1A 124 3
FERE 955 931 921 938 974 1010 1027 1051 1056 1036 1035 1003 995

Horth(%) 8.14 7.24 7.86 7.74 8.30 8.34 8.76 8.96 8.72 8.84 8.55 8.56 100

Table 2. The design flood peak flow at K Power Station
= 2. K LSRR R

HEIUWE) 10,000 1000 500 100 50 25
LG (mYs) 4660 3820 3560 2970 2720 2460
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HEE, WA TESEOERE LT
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Figure 2. The flow-rating curve in DM2 section
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Figure 3. The flow-rating curve in DM4 section
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Figure 4. Schematic diagram of the effect of different initial water levels on water surface curve
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