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Optimization Strategy Study on Installation Mix of Renewable Energy Power Base for Supporting

Outbound Delivery

LIU Zehong, ZHOU Yuanbing, JIN Chen

(Global Energy Interconnection Development and Cooperation Organization, Xicheng District, Beijing 100031, China)

Abstract: Renewable energy power base development and
outbound power delivery is an important way to achieve clean
and low-carbon transition in the energy and power sector. Both
the intermittency and fluctuation nature of renewable energy
power generation and the limited terrain conditions of the power
transmission corridor require the power base to be equipped with
regulating power source to improve the reliability and utilization
of the power delivery project. In this work, we propose a
method of strategy study approaching optimized power
installation mix of regulating source and renewable energy by
using the chronological operation simulation power expansion
optimization model, in which wide area long-term historical
meteorological data is employed and various power transmission
schemes have been considered. Taking the proposed renewable
power base in Inner Mongolia desert as an example, it is
found that the passive regulating power represented by battery
storage should be configured at around 35% of the outbound
transmission capacity, so as to achieve reasonable utilization rate
of transmission channel and power base generation and delivery
cost-effectiveness. The active regulating power deployment
can achieve higher utilization rate of delivery channel. Through
further research and analysis on the regulating power demand
change under conditions of altering the power delivery curve
to follow the renewable power output and the receiving-end
monthly power demand characteristics, we propose the solutions
of joint development on multiple renewable energy power bases
and configuring seasonally adjustable green electricity energy
carrier industry.

Keywords: renewable energy power base; regulating power;

power delivery; installation mix optimization
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the installed capacity of active regulating power
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Table 3  Optimal configuration results of passive regulating power
under different power delivery objective curve

BAREFIERR NEEAIEERN AEF R
HMERIAE/IGW 10
EH F ARk =Bt R R
e R H NS/ 4500 4500
BRETER /% 93 91
HHEH/GW 9 8
JEARFEHL/GW 13 15
BT RZEHL/GW 22 23
T4 HLIE/GW 34 0.4
JAUHL /N £/ 2475 2298
FSGRAF/ M EUR 1753 1750
JCE AT HL A NS/ h 1385 1508
ROGH AR A AL T 84.4 84.4
P L RARAL A AL 48.6 5.1
f%%i?vgﬂ 0.282 0.190

i ]
SRREERER  ARFRIHROE — S+ A — Shi% FFRIN & — Ak %l
(b) =Bt \HhikifiZk (4500 h)
B9 ARIXEBIRM&THEFEER

Fig. 9 Power balance diagram under different power delivery objective curve
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Fig. 10 Comparison of monthly wind power output characteristics
between Kubuqi and Qaidam
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Table 4 Optimal configuration results of regulating power
considering monthly power demand change
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Fig. 11 Schematic diagram of the working principle of the

seasonal regulating power
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Table C1 Costs of regulating power
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